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PROCEEDINGS OF THE FOURTH SILVICULTURAL CONFERENCE, 
DEHRA DUN, OCTOBER 29TH— NOVEMBER 4TH, 1934. 

The 1st Conference was held at Dehra Dun, from October 21st to 26th, 
1918. 

The 2nd Conference was held from January 10th to 14th, 1922, also at 
Dehra Dun, 

The 3rd Conference was held from March 14th to 20th, 1929, at New Forest, 
Dehra Dun, 36 Gazetted officers taking part, including one representative from 
an Indian State (Kashmir). 

The 4th Conference was held in the Board Room at the Forest Research 
Institute, Dehra Dun, 42 Gazetted officers taking part, including 6 representatives 
from 5 Indian States. 


The following officers attended the Conference : — 


Province or State. 

Name. 

Offioe. 

Assam 

1. C. S. Purkayastha 

. . Botanical Officer. 


1(a). A. Das 

. . Botanical Officer (on leave). 

Bengal 

2. E. 0. Shebbeare 

. . Conservator of Forests. 


3. C. K. Homfray 

. . Silviculturist. 

Bihar and Orissa 

4. H. F. Mooney 

. . Working Plans Officer. 


5. F. C. Osmaston . . 

. . Forest Research Officer. 

Bombay 

. 6. C. E. L. Gilbert . . 

. . Chief Conservator of Forests. 


7. E. A. Garland 

. . Working Plans Officer. 

Dangs 

8. E. 0. Sampson . . 

. . Divisional Forest Officer. 

Burma 

. 9. A. R. Villar 

. . Conservator of Forests. 

Central Provinces 

. 10. H. C. Watts 

. . Silviculturist. 

Chamba 

. 11. Kartar Singh 

. . Conservator of Forests. 

Hyderabad (Deccan) 

. 12. Hamid Yar Jung 

Inspector General of Forests. 

It 

13. Dianat Hussain . . 

Sub- Assistant Conservator. 

Kashmir 

. 14. Haroam Singh . . 

Silvioulturist. 

Madras . . 

. 15. M. V. Laurie 

. . Silviculturist. 

Mysore 

. 16. B. V. Ramiengar 

. . Chief Conservator of Forests. 

N. W. F. Province 

. 17. H. L. Wright .. 

. . Conservator of Forests. 

Punjab 

18. N. P. Mohan 

. . Divisional Forest Officer. 


19. Pratap Singh 

. . Silviculturist. 


20. E. S. V. Burton .. 

. . Assistant Conservator of Forests. 


21. Sundar Singh. , , 

, . Divisional Forest Officer. 
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Saturday, November 3rd . — Chairman, Mr. C. 'Q. Trevor. 

10 a.m. .. 1. Item 19. — Revision of Code Form 16. 

2. Item 2.— Filing system. 

3. Item 25. — Fire reoorda. 

4. Item 26.— Date of next Conference. 

5. Item 21. — Forests and Erosion. 

* 

6. Resolutions. 

7. Publication of Proceedings. 

8. Closing business. 

2 p.m. . . . . Inspection of Economic Branch workshops. 

/Sunday, November 4th . — 

11 a.m. . . . . Inspection of forests and taungya plantations in Saha- 

ranpur division. 
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• OPENING ADDRESS 

vs 

Mr. C. 0. Trevor, CJJ3., Inspector-General of Forests and President, Forest 

Research Institute, Dehra Dun. 

Gentlemen , — On behalf of the Government of India and the Forest Research 
Institute it gives me very great pleasure to welcome you here this morning. 
This is the fourth Silvicultural Conference. The third was held in. 1929 at 
which I had the honour to preside. At that conference, among the Indian States 
only the Government of Kashmir was represented, whereas this morning we have 
delegates not only from Kashmir but from Hyderabad, Mysore, Travaneore and 
Cbamba, so that our conference this year is fully representative not only of 
British India but of the whole Indian Empire, and it affords me great pleasure 
to welcome to-day the delegates from the Indian States. 

Gentlemen, let us consider for a moment the object of our meeting here 

to-day* What is silviculture ? Silviculture, gentlemen, is the foundation of 

all forestry. Without silviculture, which is the knowledge of the growth of 

forest crops, there can be no forestry. You may have the most wonderful 

American lumbering methods to remove the trees which God gave you in past 

ages, but without the ability to grow trees and to grow them generation after 

generation, all these wonderful processes end in devastation tvs they have ended 

in devastation over a large portion of the globe. So that we who are concerned 

with the growth of trees have the direction of the practice in forest management 

and set the example to the generations that will come after us. 

*> 

I should like to say a few words about the progress of forestry in India. 1 
have over thirty years’ service in tills country, which 1 may say 1 have very 
much enjoyed, and during those thirty years the progress made in scientific 
forestry in this country has been remarkable. Those of you who belong to the 
rising generation of forest officers may not bo aware of the striking progress 
which has taken place in Indian forestry during the last half century. 
It is only within the last thirty years that really scientific systems of forestry 
have been developed in this country for every important species, not only in 
one province, not only with conifers or teak ; from the top of the Himalayas to 
Cape Comorin, first class systems of forestry have been evolved in this country. 
Sometimes J hear it said that in order to learn forestry it is necessary to go 
to Germany, France, America, or some other country. Gentlemen, 1 have seen 
the forestry of most of the world and it is my considered opinion that the 
forestry which we have established in India is as good as you will find in any 
country. For a moment I should like to say a few words to my Indian 
colleagues ; gentlemen, the future of forestry in India lies in your hands. The 
Indian Forest Service has laid the foundation of forestry in India and has built 
up an organisation of which it may well be proud, and it will be for (he Indian 
members of the Indian Forest Service and the members of the Class 1 
and Class II Services which will eventually take the place of the Indian Forest 
Service to carry on this good work. There are no polities in forestry. We as 
foresters are merely concerned with the perpetuation of the forest* and its 
improvement, and in your hands will lie the future of what I consider the very 
magnificent edifice which has been erected in this country during the last 100 
years. 

• 

I next turn to the Forest Research Institute. What are the functions of 
this Institute f I particularly welcome this large gathering because in some 
provinces the work of the Forest Research Institute is not appreciated as it 
might be. Many forest officers have never visited the Institute and are not 
fully acquainted with what we are endeavouring to accomplish here. Our 
object here is to assist forestry in India in every aspect of its work. W T e as 
Silviculturists are more particularly concerned with silviculture. The other 
branches of this Institute are concerned with other branches of scientific work 
connected with forestry, such as pathology, botany, economics— I would like 
you to look at the beautiful panelling in front of you for a moment to see what 

can be accomplished with Indian woods when they have been properly treated 

and all these branches here are only too* anxious to assist forestry in 
every province and every state in India to the best of their ability. We, 
gentlemen, are your servants ; it is for you to say what you want us to do, and’ 
Unless you tell us what sort of investigations you want carried out and what 
your difficulties are, we are unable to carry out the work which we should do. 
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I would ask you, when after spending a week here and seeing the work uf 
the Forest Research Institute, you go back to the provinces of Indian to tell 
your colleagues what we are trying to do and how we may jgive assistance to 
tach and every forest officer in India when he encounters difficulties w 
course of his work. Oo- operation is absolutely essential to success. We must, 
throughout India, in all branches of forest work, in all branches of learning, 
co-operate to one end, and this end is the benefit of Indian forestry. 

Now ior a few minutes I would like to review what has been accomplished* 
since the last silvicultural conference of 1929. Action has been thkeh oh the ,, 
lines recommended in all the 22 resolutions and very good progress daft be 
reported. The proceedings of the Iasi silvicultural conference, which Com^riab 
a very substantial volume which I hope all of you have read, was certainly a , 
valuable addition to the forest literature of the world. In giving effect to these 
resolutions, the Forest Research Institute has issued' many publications sucb 
as those dealing with the Pure Teak Plantation (Bulletin 78), the Influence of 
Origin of (Seed (Bulletin 41), the Multiple Yield Tables for deodar, Provisional 
Yield Table for Quercuu incana, the Statistical Code for Silvicultural Research, 
and Experimental Manual for Silvicultural Research, and several other papers,- 
and 1 am glad to say that co-operation between the Central Silviculturist and 
the provinces has been still further improved. Field apparatus ha« ; been 
further improved and its use extended. Field parties belonging to this Institute 
have joined in Hie work in the Punjab, United Provinces, Central Provinces, 
Madras, Bihar and Orissa, Bengal and the Andamans, and you will all remember 
that last year a very comprehensive tour was made through the sal forests 
in order to correlate 1 lie work of sal regeneration and management throughout 
the whole of India. In this tour representatives of all sal provinces partook. 
Despite financial difficulties the Punjab has appointed a Silviculturist and Coorg 
is just starting a research branch. It will be within your memory that in past* 
conferences the question of the second rotation of teak in Malabar was dis- 
cussed. .11 had been represented in official literature that in the second rotation 
of the pure teak plantation great deterioration had taken place and that 
there was considerable difficulty in re-establishing teak under such conditions. 
Well, I am glad to announce this morning that that problem no longer exists; 
By mentis of intensified soil working and the close study of the technique of 
planting, the plantations now being raised in the second rotation are, so far' 
as can be ascertained, as good as their predecessors. 

What are the outstanding problems of the future? The most important 
of all is the management, and regeneration of tropical rain forest. Madras, 
Bengal, Burma, the Andamans are working on this problem and valuable 
research has been carried out in the Federated Malay States, with whom we 
should maintain close co-operation. The Andamans has evolved a system for 
the natural regeneration of forest crops which promises to be a great sucoess 
but their forests are as much deciduous as they are evergreen. In Chittagong, 
Bengal has done very good w ork in regeneration of the Diptrrocarps by notch- 
ing germinating seed and Madras is also working on the regeneration of Memo 
and Uopva. This is a problem which will require a great deal of work, but 
•we must persevere until we have attained success. Sal regeneration remains 
a perennial source of difficulty but T think the United Provinces are prepared 
to say that progress has been made, and in the course of some years I hope 
that this problem will be completely solved. Other matters are the silviculture 
of simple mixt ures in plantation and the management of mixed deciduous selec- 
tion forest. 

These, gentlemen, are the outstanding problems and as the time at our 
disposal is somewhat limited, this will conclude what I have to say to you this 
morning. 

I accord you one and all a very hearty welcome to the Fourth Silvicultural 
Conference. 



APPOINTMENT OF OFFICERS AND COMMITTEES. 

,, r . The. Inspector General of Forests nominated the following panel ofohair- 
men, all of whop, except the last-mentioned occupied the ohair on different 
dtgy s >-*. 

Messrs. C. E. L. Gilbert, E. 0. Shebbeare, E. A. Smythies, S. H. Howard 
andH.L. Wright. 

Mr. Hi 0. Champion was appointed Secretary with Messrs. Allah Baksh 
and M. V. Laurie as Assistant Secretaries. 

Committees were then appointed as follows : — 

Itbm 2. Piling System. — S. H. Howard (Chairman), F. C. Osmaston and 
E. C. Mobbs. 

5. Glossary of Technical Terms. — C. G. Trevor (Chairman), 
E. 0. Shebbeare, A. R. Villar, and S. H. H oward. 

Item 6 (jpt,). Amendments to Silvicultural Experimental Manual. — 
H. G. Champion (Chairman), H. C. Watts, C. K. Homfray, 
E. C. Mobbs, E. A. Garland, F. C. Osmaston, Partap Singh, 
M. Y. Lanrie and C. S. Pnrkayastha (i.e., all Provincial Silvicul- 
turists except Burma), Harnam Singh (Kashmir), P. N. Deogun 
and S. S. Negi. 

Item 9. it (generation of evergreen forest, — M. V. Laurie (Chairman), 
B. V. Ramiengar, R. Dhanukoti Pillai, H. G. Champion, C. K. 
Homfray, and C. S. Purkavastha. 

Item 1.1. Amendments to the Statistical Code . — H. G. Champion (Chair- 
man), M. D. Chaturvodi, H. C. Watts, Harnam Singh, M. A. 
K'nkassai, and S. S. Negi. 

Item 11 (c). Statistical Research in Irregular Crops. — E. A. Smythies 
(Chairman), C. K. Homfray, M. V. Laurie and E. C. Mobbs. 

Ttem 19. Revision of Code Forms 1 C> and Id- A. — E. A. Smythies. 

Item: 25. Record of Fire Protection results, Code Form 14 . — E. A. 
Smythies. 

Rb 80 l.tttxons. — E. O. Shebbeare, S. H. Howard and H. F. Mooney. 
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PROCEDURE. 

The Mine procedure was followed as at the 1929 Conference. Each Item 
„ introduced bv a delegate who (with rare exceptions) had been asked before- 
hand to undertake the task of reviewing the papers submitted ; where a com- 
mittee was appointed, this delegate presided over its meetings and presented 
the report. There was again no question of divisions necessitating allotment 
of voting powers, draft resolutions being revised when necessary to ensure 
general acceptance in their final form. 

Meetings were held at 10 a.m. and 2 p.m. daily with an interval for lunch 
which was served in the Library. 



DATE OF NEXT CONFERENCE. 

This question was ‘discussed before the resolutions were passed, and the 
Injector General of Forests, presiding, directed that it should be recorded that 
it was the general feeling of the conference that the Silvicultural Conference 
should be held at least every five years. 

In the course of the debate, Messrs. Shbbbbabb, Howabo, Obmaston and 
Mobbs stressed the value of the past conferences to research in the provinces, 
both as resulting in an improvement in research methods and in a general 
stimulation of interest in the work. They generally favoured meetings at 
shorter intervals if possible. Mr. Champion referred to their value to the 
Central JSilvioutturisi in that they enable him to learn in a way impossible from 
circular enquiries, just what the really important problems are and so to direct 
bis work into the most useful channels. The 1929 Conference had given him 
five years work and the present one had resulted in a similar formidable pro- 
gramme. 

The question of the time of the year most convenient for holding the con- 
ference was again raised and it seemed generally agreed that certain objections 
notwithstanding, October was the best month, and definitely preferable to March 
(the date of the 2929 Conference). 

PUBLICATION OF PROCEEDINGS'. 

The Secretary proposed that a local committee be appointed to edit the 
proceedings of the Conference for publication, but was requested to accept this 
work and given full authority to deal with the papers and debates to bring them 
into suitable form for the purpose. [This has been done under difficulties owing 
to a period of foreign service immediately after the Conference — H. G. 0.1 
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Inspections.] 



INSPECTIONS. 


(1) The ExnswMBKTAii plantations ax the Research iKa xnrom 
Tuesday, October 30th,2 to 3-30 p.m. 

The delegates motored to sal Compartment I of the plantations, inspecting 
the first five items listed below. They then motored to Teak Compartihent 5 
and saw remainder of the items. The Central Silviculturist explained the points 
of interest for each item. 


1. Replicated thinning experiment in chk pine 1925 tmngya line wr- 

ings, comparing C-grade ordinary thinning. Degrade, and Free 
thinning, each with six replications in plots of one-eighth of an 
acre each. 

2. Replicated experiment on the -effect of the root competition of a sal 

coppice underwood on the growth of a sal overwood from 1924 
taring ya line sowings. There were 4 replications on rectangular 
plots 24 by 48 ft. 

3. Cover crops with sal taungya — Indigofera tinctoria, I. endecaphylln, 

1. hirsuta, I, galegioides, Lmcaena glauca, Tephrosia Candida, and 
T, purpurea. 

4. Root systems of sal and Tephrosia Candida , the latter grown as a cover 

crop between the sa~ " 

5. Different seed origins for sal, Haldwani, Gorakhpur (large seeded and 

small seeded), Hoshiarpur, Lansdowne, Siwalik, Bihar, Central 
Provinces and local. Frost damage was very apparent through- 
out. 


(j. Root systems “f lmperata anmdinacea and teak. 

7. Root systems of Saccharnm spent annum and teak. 

8. Grudina plantations showing damage by insects, frost and fungus 

(species as yet unidentified). 

9. Frost damage to teak of all ages (earliest 1924), the cover crop of 

Tephrosia having been itself exterminated. 

10. Dalhergia Jatifolia plantations from 1925 — 1928 attacked by unidentified 

Ascomveete fungus. 

11. Soil pit in 1920 Gmelina plantation showing absence of differentiation 

of horizons, due to past cultivation, with some trace of hardening 
at the level reached by the ploughing. (The latter has been shown 
often to result in a bend in the roots of seedlings searching an easy- 
way through — H. G. C.). Demonstration by Dr. Puri, 


(2) The S n ,v i c r t/n ■ r al Experimental Garden at the Research Institute. 

Thursday, November 1st, 2 to 3-15 p.m. 

The delegates walked down the central road of the Experimental garden, 
the Central Silviculturist, explaining the chief features of a selection of the 
experiments in progress. The following experiments were seen and dis- 
1 

0. 1. Araucaria cunninghami plantation (1932). 

C. 16. Casaarina root nodules. Mr. Blake’s experiment to 
demonstrate the necessity of infection of the roots by 
the appropriate organism for satisfactory develop- 
ment. 

0. 15. Nurseries. 

Effect of raising the level of beds (Acacia 
Effect of different types of shade (Adina). 



0. $, 1932 Storage of teak stumps before planting. 

1932 Effect on growth of the number of plants per patch foT 
teak. 

1932 Stump planting of Aleurites fordii, survival 42 per 
cent. 

1932 Comparison of sowings, entire transplants and stumps 
of Bombax in favour of stumps. 

1932-33 Entire winter planting of Kydia on successive dates. 
November to March, showing good survival and equal 
height throughout. 

1932 lane sowings of Terminalia chebula, • 

0. S. 1933-34 Weekly winter entire planting of Bombax showing 

good survival throughout. 

1933 Stump planted Ougeinia, 76 per cent, survival. 

1933 Storage of teak stumps before planting. 

1929 G melina shewing progress of fungus disease. 

1931 Effect of injury to teak stumps, survival 100 per cent, 
throughout. 

1931 Forest and nursery grown stumps of Dalbergia sissoo, 

survival 56 and 90 per cent, respectively. 

0, 14. Artificial regeneration under shade : — 

1930 Anogmms latifolia winter planting, survival 70 per 

cent. 

1930 Early planting of teak stumps. 

1932 Phoebe, lanceolata rains stumps, survival 98 per cent. 

0. 13. 1934 Short term teak seed origin experiment. 

1934 Root sections of Dalbergia sissoo, 100 per coni. 

survival. 

1934 Winter stump planting of Stereospermum, 
tetranda and Cedrela forma, all successful. 

1931 Winter planting of HymenodictyoA, survival 75 per 

cent. 

C. 4. 1934 Winter and early planting of teak stumps. 

1927 Stumping experiments. 

Effect of delayed planring in Kydia radydna (very slight). 
Effect of diameter of stump for Grneia tiliaefolia (marked), 
and Bischnfia (nil). 

C. 5. Short term experiment for 6 teak seed origins (1933) 

arranged ARCDEFFE1) 

C. 12. Lac races of Schlrirhera and Butea. 

0. 11. t Bamboo plantations for study of causes of congestion in 
clumps. 

C. 5, 6, 7. Teak seed origin plots, 1933 and 1934 

C. 9. Eradication of Tmperafa by digging and sowing m> witli 

mixed leguminous cover crop, and the marked effect on 
the growth of stagnating Adina. 

0. 8, 9. Plots of different seed origin of Terminalia tomentosa and 

catechu. 


(8) Forests and Tattnoya Plantations tn Bkhu.v 

1-H0 p.m. tn 6 

The Conference left New Forest in two buses at 1-30 p.m. and drove out 14 
nrfWto Lachiwala, Tbe first stop was to see two soil pits, one in a bamboo 
plantation and one under sal forest, in which the features exhibited by the soil 



profiles were explained by Dr. Pari Tbe profuse natural regeneration of teak 
from a group of planted trees was seen and Mr. Smythies (Conservator of tin* 
Circle including Debra Dun division) explained the main features of the work 
ing plan and its relation to the general forest situation in the United Provinces, 
The Divisional Forest Officer, Mr. J. E. C. Turner, explained hifl system of 
compartment signboards and the visitors were also interested in the road signs 
The proposed halts were indicated by special notices and the objects of silvicul- 
tural interest at each are described in tbe appended note. It was however 
unfortunately necessary to pass by halts 1 and 6 as the buses could not travel 
as fast as the cars for which the programme had been designed ; the essential 
points were however seen from the road. The round finished about 5 o’clock 
at Lachiwala Forest Best House where Mr. and Mrs. Turner entertained the 
party to tea, many other visitors from Dehra Dun being also present. 

Note by J. E. C. Turner , Divisional Forest Officer. 

Taungya operations in the Miscellaneous Working Circle Lachiwala block, 
Halt No. l compartment 2-XXX. In this connexion, paragraph 190 
(10 minntw). of the Working Plan reads as follows : — 

“ No satisfactory system has yet been applied in this division of regenerat- 
ing miscellaneous forest.” And it goes on to say that these “ forests 
of the eastern Dun appear to offer ideal conditions for artificial 
work ”. 

Since regular plantations in this type of forest cost approximately Be. 40 
per acre, and money nowadays is not easy to obtain, it is hoped to solve the 
difficulty by regenerating these forests through taungya and endeavouring to 
raise more valuable forests at. minimum expenditure, and this is the object aimed 
at. The Working Plan does not mention taungya which has since been intro- 
duced by the territorial staff. 

The crop which has been felled consisted mainly of kokat (inferior species) 
with a little Shorea robusta, Terminalia tomentosa, Cedrela toona, Dalbergia 
sissoo, Acacia catechu, and Bornbax nwlabaricum ; only khair trees were left 
standing in accordance with orders, but now it is thought that it would be better 
to cut these also aud the matter has been represented to the Conservator. The 
felling was carried out during the winter and early spring;, a taungya village 
was established in April, and a kharif crop sown as soon as the land was 
ploughed. Sowings of Shorea robusta, Terminalia tomentosa, Acacia catechu 
and Dalbergia sissoo will be done in June 1935. 



History of this Compartment. 

Year. 

Operations, if my. carried out. 

1903-23 . . 

. . No fellings. 

1923-24 . . 

Sal Working Circle. 

P. B. Intermediate, thinnings. 

1924-25 . . 

Subsidiary cultural operations. 

1933-34 . . 

. . . . Fellings followed by taungya over 

30 acres. 

1934-35 . . 

Another 30 Acres under fellings to 
be followed by taungya. 


Laehiv'wn Block, Compartment No. 1. — This area having been under a ten 
Halt No 2 >' ears ’ lease from July 1, 1921, to June 30, 1931. 

H5 mimitw). was resumed by the Forest Department, and taungya 
operations Were commenced in 1932. Sowings of forest 
species were carried out over an area of 46 acres in June, 1933 ; the plants 
which are in linos 15 feet apart, are thus now 16 months’ old. The epoxies put 
down are Shorea robusta, Terminalia tomentosa. Oiigema dalbergioides. Acacia 
catechu. Dalbergia sissoo. Terminalia bdericn, etc. 

In 1934 experimental sowings of mulberry (Moms alba) were done and root 
and shoot cuttings have also been tried ; both seed and cuttings were obtained 
from the Punjab plantations. 



rXaffiMet&oa*. 

This particular compartment has not been allotted to any Working Circle 
in the Working Flan. The object is to re-stock it with the most valuable species 
which we can successfully raise. 

4» this taungya village we have established a Co-operative Society under 
the flistrici Co-operative Sank. This is first forest Co-operative Society to be 
J ' jrmed in the United Provinces. 


History of the 

pear. 

1803-21 . . 

1821-31 

1932- 33 

1933- 34 


Compartment. 

Operations, if any, carried out. 

No fellings. 

Bemained under cultivation as a 
forest village leased free of rent 
in return for labour. 

Establishment of taungya. 69 acres 
of land distributed, out of which 
46 acres were sown up with sal, 
sain, /chair, sissoo, etc. 

23 acres more brought under 

taungya. 


Professional Grassier s’ Working Circle, Banbaha block, Compart. 4 ( Pt 
WIN* laungya operations have been undertaken in this Working 
• • ... • ( JU minutM) Circie with the ob i ect of producing a large quantity of leai 
"" and grass fodder for the ever increasing needs of the dairy- 

industry ; at the same time to grow a proportion (about one-third) oZ valuable 
commercial species like Acacia catechu, and Dalbergia sissoo. An interesting 
feature of this area, which was practically treeless before, is that the species 
lor lopping have been sown mixed in the lines which are 15 feet apart. Sow- 
ings of lores! species were done in June, 1933, so that the excellent growth now 
to be seen is but 16 months’ old. The lopping species are -.-—Albizzia procera, 
Ougeinia dalbergioides, Bauhinia spp., Bombax malabaricum, Moringa pterygo- 
sperma, Btereospermum suaveolens and Terminalia belerica. 

The area is 32 acres and being low lying is subject to frost damage, as ais<, 
to damage by deer. This being so, it is not proposed to carry out thinnings till 
about the third year. Some mulberry root and shoot cuttings were obtained 
from the Punjab plantations and put down by way of experiment. 


History of the Compartment. 

Tear. 


1903-23 

1927-28 

1832-33 


Shisham selection working circle 
fellings. 

Grazing working circle fellings, e.g., 
felling of sissoo, tun, daman and 
other saleable trees. 

32 acres distributed for taungya 
cultivation and forest species 
sown in June 1933. 


Hal Conversion Working Circle, Eastern Felling Series, Periodic Block l 
Halt No. 4 Jhabrawala^ block, Sub-compt. 8a.— Tins area of 68 acres 
(15 minute*), was marked for regeneration fellings in 1933-34 and will 
, . , ,, ffed during 1934-35. The record of markings for 

one plot is attached and shows the classification of trees for purposes of sale 
The cost of such markings is approximately five annas per acre. The heights 
of ten per cent, of the treesover 16" diameter marked for felling are actuaUv 
measured by the Marking Officer to keep his eye in, the heights of the Jest 
beingjudged by eye. All marked trees over 12 inches diameter are lopped Go 
minimize damage in felling) as soon as the markings have been approved • the 
averse cost of lopping is one anna nine pies per tree. The outturn m calculated 
T J^o a volume table and then the estimated price is fixed by the Dhd 


outturn of sawn sal timber is 8,188 c. ft. and th* 

obtained attfce annual auctions held last month (September) was Bs llflLO* 
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i.e., Re. 1 -8-7,5 per e. ft. The estimated outturn per acre is 120.4 c. ft and U»e 
price obtained per acre is Re. 185-7-0, 

In this Working Circle the objects of management are ' ' ' 

(1) Gradually to convert the sal forests allotted to the Working Cinjle to 

uniformity. 

(2) f l'o equalise the distribution of the age classes, i.e., to obtain the 

normal forest. 

(3) Consistent with the above objects to obtaiu the greatest possible 

sustained yield without overfelling. 


A copy ot the Marking Rules is attached. 


Tear. 

1917-18 

1923 - 24 

1924 - 25 
1931-32 
1933-34 


History of the Compartment. 

Improvement fellings. 

Heavy P. B. Intermediate fellings. 

. . Departmental cultural operations. 

Climber cutting. 

. . Marked as a P. B. 1. (regeneration 

area) for felling in 1934-35. 


Rule* for Periodic Block / of the. Sal Conversion Working Circle. 

Tlhe object of fellings in f\ 1. is to remove as much of the overwood as possible 
in the interests of the advance growth already present on the. ground, and to do as little 
damage as possible to this advance growth. 

The following marking rules are therefore made : — 

(а) All overwood standing over groups of sal advance growth of any size up to 

12" diameter will be marked 

(б) 'frees which in being felled are likely to damage good advance growth fit for 

retention are to be lopped before the telling is carried out and such trees 

will be indicated by the letter L. 

(c) As regards poles below 12" diameter the following instructions should be very 
carefully followed 

(i) Where such poles are in groups even over a small area, they should be 
definitely retained to avoid an unnecessary sacrifice. 

(if) Where such poles are solitary and are interfering with the general uniformity 
of the standing crop they should be marked for felling. 

id) In groups of larger but not mature trees with insufficient sal advance growth 
beneath them a light and cautions thinning will be done only where 

In such groups the kokat middle storey must always be retained to keep down 
grass and minimize fire risk. 

(e) Where groups of mature and over mature trees are found with insufficient ml 
advance growth under them, such trees will normally be removed if they are 
deteriorating ; but care should he taken not to create blanks of more than, 
one acre (about five high a*). A kohit middle storey, where present should 
• always be kept in such cases. 

The presence of a kvkat middle storey will enable the marking officer to mark a 
larger number of such deteriorating mature and overmature trees without fear a# 

, creating a blank. ( 

(/) Small patches of kokat are to be felled over lightly and any large trees which 
are saleable and are silviculturally fit for removal ate to be marked, 

(j) Forests on broken ground on the sides of khola&y cm theedge&of grassy tapper* 
and on low-lying ground liable to froat are to be marhid with caution, ^ 
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Period of work and export — From October 1, 1934, to March 31, 1935. 
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Sal Conversion Working Circle, Eastern Felling Series, P. E. I., Balmdawala 
block, Sub-compt. 12c . — The area is 67 acres and nras felled 
Halt No. 5 j n 1932 - 33 . The actual outturn in sawn sal timber was 
, (io minutes). 21,805 c. ft., or 325 ft. per acre. The price obtained was 
Rs. 18,525 or Rs. 276-8-0 per acre. The price obtained per c. ft. for sawn timber 
was Re. 0-13-7. 

In addition to the sawn timber noted above, the purchasers extracted 10,158 
c. ft. (stacked) of firewood. The working plan, in paragraph 162, prescribes 
one year for recuperation, and cultural operations will be carried out during 
1934-35. During this work mathematical uniformity is not aimed at but rather 
uniformity by groups, so that any stem that, can fit into the future crop should 
be retained. ' Inferior species will be lopped or cut back where they are suppress- 
ing sal but will be retained where there is no sal. Damaged sal stems will be 
cut back. Material resulting from such cultural operations will be sold in order 
that the area may be left free of slash. 



History of the Compartment. 

Tear. 

1909-10 . . 

Improvement fellings under Mil- 
ward ’s Plan. 

1925-26 . . 

Heavy P. B. Intermediate fellings 
under Bh ola’s Plan. 

1926-27 . . 

Departmental cultural operations 
consisting of cutting back of 
badly grown and suppressed sal 
advance growth and probably 
cutting of a good deal of kokat 
in the middle storey. 

1931-32 . . 

Climber cutting. 

1932-33 . . 

P. B. I. (Regeneration) Fellings. 

1933-34 . . 

Recuperation period. 

1934-35 . . 

• • • • (Cultural operations will be carried 

out). 


Sal Conversion Working Circle, Eastern Felling Series, Periodic Block l, 
- Phandomla block, Sub-compt. 9b .— This sub-compartment 
‘ .^minutes). of 165 ucres was 111 1931-32 and left for recuperation 
during 1932-33. Cultural operations have been carried out 
in 1933-34. The total actual outturn in sawn sal timber was 68,381 c. ft. or 
414 c. ft. per acre. The price obtained was Rs. 44,375 or Rs. 269 per acre. 

The price obtained per e. ft. for sawn timber was Re. 0-10-6. 

In addition to the sawn timber noted above the purchasers extracted 13,669 
c. ft. (stacked) of firewood and 12,250 c. ft. of round sal timber. 

In the cultural operations care is taken to cut out or lop miscellaneous 
species only where there is interference with sal, Sal saplings damaged 
during fellings ami very misshapen saplings were cut hack. The produce result- 
ing from these cultural operations was sold for Bs. 90. 

In this sub-compartment the Marking Officer was overcautious which was 
perhaps to be expected as this urea was the first; to be marked under the new 
Working Plan. This excessive caution resulted, as is now chat 1 , in the un- 
necessary reservation of seed bearers. Silvieulturally, it will 1 be better to take 
these trees out as they are really serving no practical purpose and, indeed, are 
doing harm by causing root-competition to the detriment of sal regeneration. 
Accordingly, it is proposed to fell these trees after careful lopping of their 
crowns. . . . i . 



History of the Compartment. 


Year. 

1905-06 . . 


1922-31 


1930- 31 . . 

1931- 32 . . 

1932- 33 . . 

1933- 34 . . 


Improvement Fellings under Mil- 
ward’s Plan. 

Was put down as on# of the P. B. 
Intermediate areas in Bhola’s 
plan but no fellings were done. 

Climber cutting. 

P. B. I. (Regeneration) fellings. 

Slash sold and exported. 

Subsidiary cultural operations car- 
ried out on daily labour under 
proper supervision and followed 
by sale of produce of these opera 
tions. 


Summary of the History of the Management of Dehra Dun Division for over al 
century and a short resume of the current Working Plan. 

L From 1614, the date of British occupation, to 1871, irregular un- 
controlled fellings occurred, in the latter year organization com- 
menced and fellings were checked. Uradually matters improved 
and the felling of sal curtailed and eventually the first Working 
Flan was introduced in 1883. 

2. Fernandez ’s working flan, 1883-1903.— This prescribed the selection 

system for certain sal forests and Improvement Fellings for the 
remainder. Subsequently, the whole of the sal forests were brought 
under Improvement Fellings. 

3. Mil ward’s Working Plan, 1903 to 1922-23. — Improvement Fellings 

were prescribed for all the sal forests, except those in Tliano and 
Barkot ranges where the Selection System was preferred. In 
1910 Troup’s Working Plan for the Thano sal forests laid down 
experimental regeneration fellings which have been very successful. 
Some sal forests near Dehra Dun were worked under coppice with 
standards. 

4. Bhola’s Working Plan, 1923-24 to 1930-31.— The treatment prescribed 

for the sal forests was conversion <o uniform high forest with 
regeneration by compartments under a shelterwood. The miscella- 
neous forests- were treated under coppice with standards. There 
was Bamboo Working Circle and also a Grazing Working Circle. 

5. F. W. Champion’s Working Plan, 1931-32 to 194142. 

(a) Sal Conversion Working Circle- --This Working Circle covers approxi- 
mately 42 per cent, of the total area of the division and includes the better more 
or less pure sal forests suitable for conversion to uniform forest by periodic 
blocks, the yield* being based on reduced areas. The conversion period is 90 
years and it is hoped to attain normality during this time. Dehra Dun division 
is fortunate in having 60 per cent, or more of the ground already covered with 
established advance growth. In carrying out fellings in P. B. 1, we remove trees 
above 12" diameter but reserve promising groups of poles even where the stems 
exceed 12". P. B. II has been allotted and here no fellings are carried out in 
order to guard against a fall in yield in what will be P. B. 1. at the next revision. 
The intermediate Periodic Blocks are not allotted, only light judicious thinnings 
are carried out by area, in the final periodic Block the overwood is being 
removed in those areas where the regeneration fellings of the last plan resulted 
in the establishment of many fine young crops. Subsidiary cultural operations 
«re carried out in Periodic Block I after the main fellings. Thinnings will, in 
accordance with a recent decision, bo conducted in the young sapling crops in 
J ’ final Periodic Block. 

f - 

(b) Selection and Improvement Working Circle ,—' This working circle 
DOeapb* 41 per cent, of the total area of the division, and comprises the poorer 
ed forests which are considered as unsuitable for conversion to uniform 
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Selection is based on fixed diameter limits and an importantsafeguard is that 
.inly 50 per cent, of the exploitable trees are marked for tellings, The ^ 
Zi B fryears. Those compartments in which sal regeneration failednnder 
%e previous plem have now been included in this Working Circle but UP fellings 
will be done in them during the currency of the present plan ; these areas will 
be carefully re-examined at the next revision and allotment made imeordingly. 
In this Wor king Circle a sustained annual yield is arrived at on the basis of 

reduced Workmg Circle ..— Five per cent, of the total area of the 

division has been allotted to this Working Circle which comprises the better 
quality low-ly ing miscellaneous forests. No fellings are prescribed. The objects 
of management are : — 

(o) To give the present growing stock a rest. 

(fe) To introduce a satisfactory method of regenerating a miscellaneous 
forest. 

Obiect ( b ) has been achieved by a successful departmental plantation the cos l 
of which was about Rs. 40 per acre. To avoid such expenditure twwngya fan,, 

now been introduced. . 

(d) Khair Working Circle .— 1 This Workmg Circle overlaps other Working 
Circles. All khair trees down to 8" diameter have meen enumerated. The 
minimu m exploitable diameter has been fixed at 12 . The estimated annual yield 
is 2,000 trees over 12" diameter. 

(e) Professional Graziers’ Working Plan .— Twelve per cent, of the total 
divisional area is covered by this working circle in which the object of manage 
ment is to provide facilities for the Dairy industry after meeting the demands 
of local cattle owners. Lopping is allowed on a tfiree year rotation and rules 
have been framed. Trnngya, though not prescribed, has now been introduced 
with the object of providing the maximum amount of leaf and grass fodder per 


acre. 


(4) Fobests and Taungya Plantations. 


IN 


Sahabanpub division.. 

Sunday, November 4th. 10-.Wa.rn. to 2-30 p.m. 

The Conference left New Forest by special bus at 10-30 a.m. and driving 
past Mohand Range Quarter, stopped to see the satisfactory results obtained by 
planting teak stumps under a moderately full overwood of sal and miscellaneous 
species in an area where sal cannot be regenerated. The teak was thoroughly 
established and the valueless overwood can now be removed. 

Continuing down the main road to the forest boundary, the party drove 
eastwards along a forest road some three miles to the Baniawala tmngyas. 
The areas planted in 1933, 1934, 1932 and 1931 were inspected in turn, and made 
a very favourable impression on the visitors. Questions of density of sowing, 
selection of species, duration of cultivation and thinning out the lines of plants 
were discussed. The party then lunched in the plantations, Mr. Chaturvedi 
kindly supplying refreshments, and returned to Dehra Dun. 

Note by M. D. Chaturvedi, Divisional Forest Officer. 

The Saharanpur Forest division comprises the southern and as such the 
warmer elope ofthe Siwalik range, extending from the Jumna in the north- 
west to the Ganges in the south-east, a distance of about 50 miles. The total 
area of the division is about 300 sq. miles. The forest vegetation largely 
consists of a heterogeneous mixture of species of sub-tropical and tropical 
orijrin As a general rule, the Siwalik sandrock and upper conglomerates met 
with in these parts support poor types of forest not unlike those of Central India, 
and comparing unfavourably with those which the Nahan sandstone of earlier 
origin supports in Kumaon. The flora* changes with altitude and the moisture 
content of the soil. Owing to the inherent dry nature of these southern slopes, 
tree growth is stunted and stocking generally poorer than what obtains along 
the northern slopes. In the plains areas, natural regeneration is generally 
absent owing largely to lack of moisture and high grazing incidence. The last 
feed, or t» have boon characterised by orcassivedro^toarf high tomp.no 
tares resulting in the continuous drying up of trees growth along the foot of 
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the Siwaliks and in the plains. In 1929, the situation became so grave that all 
green fellings were suspended in the dry zone. 

Taungyas.-—^ aturai regeneration is strikingly scarce. Artificial regenera- 
tion in plantations, apart from involving prohibitive costs (Be. 50 to 60 per acre), 
was not attended with any measure of success anti had ultimately to be given 
up. In 1930 Mr. Bhola conceived the plan of regenerating these moribund areas 
by means of taungyas , and to attract cultivators he naturally selected first the 
plains areas adjoining the cultivation. The main obstacle, however, was lack 
of drinking water particularly during summer, and although various means have 
been devised to overcome this difficulty, u satisfactory solution of this pro- 
blem is not yet in sight. When funds permit a well may bo tried, but chances 
of reaching water level at moderate cost appear to be rather remote. Opposi- 
tion from local zamindars, the existing low prices of agricultural produce, resent- 
ment of surrounding population to any limitation of their grazing facilities, 
droughts, and the stony nature of the soil arc some of the adverse factors which 
had to be overcome. In the beginning, facilities of every description were pro- 
vided for the cultivators. An important concession worthy of mention was that 
all trees standing on the area were given free to the tenants. Later on, poles of 
valuable species were withheld, and since last year the trees were sold before 
handing over the land to the cultivators. A rental of 8 annas per acre is also 
realized. 


Object s of Management. — At first, the chief aim was to get the taungyas 
going- Later on when the taungyas began to get established, the object of 
management began to be clearly laid down. In most of the plains taungyas 
the object at present is to provide grazing, leaf-fodder, wood for agricultural 
implements, and a certain amount of timber. In a sal taungya, the object is to 
grow timber trees, sal if possible. 

Progress of taungyas. — The following areas have already been brought 


under taungya : — 


Range. 

1. Mohand 

2. Dholkhand 

3. Hardwar . 

4. Barkala 

Total 


Forest crop sown in 


1931. 

1932. 

1933. 

1934. 

Total. 


(Area in acres.) 


46 

81 

79 

152 

358 

. . 

. . 

102 

182 

284 

75 

105 

130 

366(98) 

676 




18 

18 

121 

186 

311 

718(98) ‘ 

1,336 


The total area sown in 1934 amounted to 816 acres including resowing of 
previous failures (98) acres. 

Costs. — The costs incurred art* chiefly connected with seed collection and 
arrangements of water supply. In the Path ri areas where water is easily avail- 
able the costs are very much less. An idea of costs may be had by the following 
statement for the Baniawala taungyas : — 



* 

Plots. 

Total cost 
to 

date. 

Area. 

Cost 

per 

acre. 



Rs. 

Acres. 

Rs. 

1931 


188 

46 

4 

1932 

* . 

2321 

81 

2* 

1933 

• • • • « * •• 

186 

79 

H 




106 

2 


Total 

815$ 

212 

H 


To this should be added Bs. 10 per acre for the value of the trees given free 
to be cultivators. Thus in the past, the cost of raising taungya plantations at 
iawala has beep on an average Rs. 13$ per acre. t This year trees have been 
before handing over the land to cultivators an d cost per acre is not likely to 
* Rs. 4 per 
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Species used . — The planting technique consists of sowing forest sped.es 
along lines 20 to 28 feet apart. The species tried so far are Acacia oatecku, 
Shorea robusia, Terminalia tomentosa, Albisna lebbeh, Delbergia sissoo, 
Dendrocalamus strictus, Kydia calycina, Bauhinia mcdabarica, Anogei&sus 
latifolia, Stereospertmm snaveolens, Bombax malabaricum, TermvnaUa belerioa, 
and Moms alba. 

General Remarks . — The condition of tenants despite the low prices of agri- 
cultural produce is very satisfactory. As a matter of fact, it was one of the 
cultivators who brought the tree crop at the auctions before the land was distri- 
buted to. the tenants this year. Medical facilities are provided, especially in the 
malarious Pathri areas. The cultivators have very much resented the recent 
withdrawal of the concession of free wood but are getting used to it. Before 
the concession was withdrawn a vast number of cultivators had applied for 
forest land, but now only a limited number of really hard working men care to 
come and settle down. 

# * * * • * 


(5) The Wobkshops and Laboratobies of the Economic Bbangh. 

Saturday 1st November, 2 p.m. — 4 p.m. 

Mr. H. Trotter, the Forest Economist, conducted the members of the confer- 
ence explaining points of special interest. 

In the Timber Testing Section the> were shown different types of testing, 
including a constructional test on a large beam of Madras laurel ( Terminalia 
iomentosa) . They were also able to see static bending on Project I material, 
shear and hardness tests, and compression tests parallel to and across the grain. 
In the moisture determination laboratory they were able to see a torsion test 
and a glue shear test on plywood in addition to the popular testing of a tea box 
in the large drum box testing machine. M r. Seaman, the Officer in Charge of 
Timber Testing was present and explained the technical details of the different 
tests to those present.. 

In the Woodworking Section, Mr. Nagle, the Officer in Charge, peeled a log 
of rosewood ( Dalbergia latifolia), on the rotary veneer lathe when the visitors 
were present, and they were able to see the different processes of plywood manu- 
facture, including drying veneer sheets in a steam heated plate dryer, gluing and 
pressing. In the Woodworkshop there was a display of different forms and 
uses of plywood and veneers, and also an exhibition of spray polishing with 
cellulose acetate (JDuco) polish. 

In the Minor Forest Products Section the visitors were much interested in 
the F. R. I. portable charcoal kiln and tin; briquetting of charcoal dust with 
suitable binders. The kiln was first shown with the top open to display the 
method of stacking the billets, and later it was closed and lighted, to demonstrate 
the simplicity of this operation. 

In the Wood Preservation Section the new arsenic-copper preservative now 
known as Aecu was described and demonstrated by the inventor Mr. S. Kamesam, 
and members of the Conference; were able to see for themselves the advantages 
and cheapness of this new preservative treatment. 

In the Paper Pulp Section, Mr. Bhargava explained the method of dis- 
integrating bamboo and the manufacture of pulp and paper from this product. 
At the time of the visit an art book paper was being made and the method of 
manufacture proved to be of considerable interest to many who had not 
previously seen the manufacture of pulp and paper. 

In the Reasoning Section, Dr. Kapur explained the possibilities of the new 
smoke kiln and also the advantages and cheapness of the new “ oscillating” 
process of seasoning wood. This process reduces the time taken in seasoning 
by about half that usually required under the better known lain seasoning 
methods and reduces the cost by about, two thirds. Tn addition. , the timber 
itself appears to come out of the kilns in better condition than undcir the older 
methods of kiln drying. A demonstration with an electric; moisture metre was 
also given and the visitors were surprised to see that the moisture content of 
wood could be determined in a matter of seconds as opposed to the older methods 
which took days. , 

This completed a moat interesting and instructive tour which, judging by 

the opinions expressed, was warmly appreciated by all present. 
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RESOLUTIONS. 


[Resolutions 


The draft resolutions which had passed through the hands of the Resolu- 
tions Committee, were read out hv the Chairman at the last, meeting of the Con- 
ference. Each was proposed, seconded and voted on in turn, and all were passed, 
mostly without further alteration, no divisions being called for. 

The Secretary requested that a further resolution be passed granting him 
authority for dealing with the papers and reports of debates with a view to publi- 
cation, Such a resolution was proposed by Mr, Howard, seconded by Mr. 
Shebbcare and passed by the Conference. 

The remaining resolutions are appended. 

RESOLUTION ON ITEM 1 (a) — (r ). — (Functions of the Central Silvicul- 
turist). 


Resolved that — • 


For the quicker circulation between provinces of the results of research 
work, this conference considers that the necessary arrangements should be made 
for an advance copy of the annual research report of any one. province to he seen 
Without delay by the Silviculturists of other interested provinces. 

2. Co-operative methods of investigation such as have been adopted for the 
problems connected with sal regeneration and management and bamboo manage- 
ment provide the most satisfactory way of /dealing with major problems which 
concern several provinces. The regeneration of evergreen forest should next be 
I taken up on similar hues and statistical problems in irregular crops might be 
dealt unth at the same time. Forest grazing management and fir regeneration 
should be investigated by the provinces and, States interested as soon as an oppor- 
tunity arises. 

3. When a provincial Silviculturist hears of work in another province, which 
he considers to be of special importance to his own, he should make it his business 
to visit the place and obtain first hand knowledge, of what is going on. It is hoped 
that Provincial Governments will assist in this. 


RESOLUTION ON ITEM 1 (d).~ (Photographic Mauual). 
Resolved that — 


The time has now come for action to be taken for the compilation of a Manual 
of Forest Photography. Realising the differences of equipment and attainments, 
this Conference considers that the requirements could most usefully and economi- 
cally be satisfied by the compilation and separate publication of (i) general 
information and hints likely to be useful to the average forest, photographer, and 
(ii) a much more detailed manual for research officers and the more serious forest 
photographer. 

The Conference further considers that in the first instance no one person 
could be asked to compile all the information required, and recommends that all 
the notes and draft lists of contents that hare been prepared for this conference 
should be sent to all Provincial Silviculturists, who should circulate them to all 
interested Forest Officers in their Provinces inviting further suggestions. All 
suggestions should then be sent to the Central Silviculturist who should arrange 
for their final compilation. 

RESOLUTION ON ITEM 2.— (Filing System). 

Kksolvkd that — 

The report of the committee be accepted. As the subject is too complicated 
to settle in the time at the disposal of the conference, it is suggested that the exitst- 
ing scheme be continued till a better is evolved but that, Delira Dun, local silvicul- 
turists and utilisation officers should attempt by mutual agreement to evolve 
such a scheme, and when evolved , it should be adopted. It, should be. shown for 
information at, the next conference. (For the report of the committee, see 
page 52). 

DRAFT RESOLUTION ON ITEM 3.- (Silvicultural libraries). 

REBOLVEuthat— 

As difficulty is experienced in procuring copies of cheap foreign publications 
recommended by the Central Silviculturist, it is Suggested that indents may be 
placed with the latter and that he should procure all copies on one order, the cost 
being borne by the actual recipients. 
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RESOLUTION ON ITEM 5.— (Glossary). 

Resolved that — ■ , 

This Conference accepts the alterations of the Glossary recommended by 
- the committee, and recommends that they be included in the next edition pub- 
lished, the necessary correction slips being issued meanwhile. 1 

RESOLUTION ON ITEM 6.— (Research methods). 

Resolved that — 

The recommendations of the Committee for amendments and additions to the 
Silvicultural Research Manual be adopted, (cf. p. 63). 

RESOLUTION ON ITEM 6 (a). — (Assessment of Natural Regeneration). 
Resolved that — 

1. This Conference accepts the method of linear enumerations by squares as 
the standard method of assessing natural regeneration, while still recognising 
the value of compact indicator plots for the study of individual plants under given 

conditions. 

2. The method to be followed and the factors to be evaluated should be as 
detailed in the Experimental Manual, but the percentage stocking should not be 
reduced io a basis of 1000 plants per acre . ; instead of this, it should be the actual 
percentage based on the number of stocked and unstocked squares. 

3. No definite establishment height should be fixed for each species to be 
applicable to all India, hut agreement should he reached between Provinces con- 
cerned fixing a standard establishment height for a species in the same type of 

forest. 

4. The possible, value of a more intensive enumeration of the regeneration 
at the initiation of an experiment and at periodic intervals in its progress should 
be kept in mind and carried out wherever feasible. 

RESOLUTIONS ON ITEM 6 (6), (c), (d).- (Soil and Ecological pro- 
blems). 

Resolved that — 

1. This conference desires to bring to the notice of Government that the 
appointment of an Ecologist has been considered so essential at the Forest 
Research Institute that it has been shown on the cadre of the Institute since 
1920, but this post has not yet been filled. 

2. This conference believes that work on soils and ecological problems is 
of the greatest importance in the elucidation of problems connected with the 
regeneration of forest crops. Such work, is essential both in the F. R. I. and in 
the Provinces. The assistance of an expert in this branch of knowledge is ur- 
gently required. 

3. This Conference also urges that Provinces should give facilities wherever 
possible for their officers to take up work on these subjects. 

RESOLUTION ON ITEM 6 (g ) — (Irrigated Plantations). 

Resolved that — 

This Conference recognises the importance of problems connected with 
irrigated plantations, but considers that oufing to the great differences of condi- 
tions, the problems can only be satisfactorily dealt with by the Provinces con- 
cerned. The Central Silviculturist should continue, as at present, to keep him- 
self acquainted with progress, in the Provinces and to give advice or suggest 
co-operation where it appears that different Provinces are deeding with similar 
problems. 

RESOLUTION ON ITEM 6 (h).— -(Record of Expenditure on Experi- 
ments). * 

Resolved that — , 

This Conference considers that, records of expenditure ow experiments 
should inrariablu be maintained for Stage 11 experiments, but that records of 

cost should only be maintained for Stage I experiments if considered feasible md 
useful. * 

Further, that no standard forms can be laid down for records of expenditure 
and forms must be devised according to local gondMions. 
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RESOLUTION ON ITEM 7.— (Seed origin). 

Resolved that — 

This Conference is of opinion that the investigation in progress for teak 
will meet present requirements in this field provided it is completed according 
to plan. The later maintenance of the existing plots must he standardised. 

Where any need for similar investigation on other species is felt, a co-opera- 
tive investigation should be made on the lines which have been found satisfactory 
for took. 

RESOLUTION ON ITEM 8.— (Pure teak problems). 

Resolved that— 

The Central Silviculturist be requested to revise Bulletin No. 78 in the light 
of the experience acquired since it was published. 

RESOLUTION ON ITEM 9. — (Regeneration of tropical evergreen forest). 
Resolved that— 

1. This Conference considers that the recognition of sub-types of evergreen 
rain forest is required for management in South India ( Madras , Mysore and 
Travancore), that such a sub-division is a practical proposition, and that the 
provinces and States concerned should collaborate in arriving at a classification 
that can be accepted. 

2. Experiments in natural regeneration md artificial regeneration be made 
on the lines indicated in the Central Silviculturist’s note, and that silviculturists 
in each province concerned should keep in close touch with the work being done 
in similar types of forest in other provinces. This conference recognises the 
probable economic advantages of concentrated regeneration in the most accessible 
places. ( cf . p. 137). 

3. Clear felling followed, by artificial regeneration with evergreen species 
using cover crops and nurse crops has proved practicable at least in the early 
stages in Bengal and Assam. This method should also be investigated in 
Southern India. Such investigations should be kept on a strictly experimental 
scale, and should be paralleled by similar experiments in raising concentrated 
plantations under shelterwood. 

4. Although past experience has provided examples of successful replace- 
ment of evergreen forest by deciduous crops, notably teak, expensive failures 
have also occurred. Extreme caution is, therefore, desirable in undertaking 
any such change on a large scale, and if for economic reasons it is desired to 
replace the natural evergreen forest by more valuable species, evergreen species 
or semi-evergreen species should be preferred. Tt is further considered that 
good general utility timbers are preferable to heavy constructional timbers or 
sleeper woods. 

RESOLUTION ON ITEM 10. — (Artificial regeneration with the Selection 
system). 

Resolved that — * 

1. Special steps to obtain the regeneration of valuable species in the selec- 
tion forest are essential. 

2. The investigation of methods of obtaining such regeneration should be 
continued ; the gap method as already prescribed in Madras Working plans 
affords an opportunity for such investigation. 

RESOLUTION ON ITEM 11 (a), (?;), (rf).— (Statistical Code). 

Resolved that — 

This Conference accepts the proposals of the Central Silviculturist for 
additions and corrections to the 1981 Statistical Code , and recommends that if 
possible a new edition of the Code be issued. For Proposals see page 178.-- 
If this cannot be dam, Chen only important short correction slips should be 
issued, and other matters should be dealt with by issuing a separate circular i 
to those concerned. This Conference further recomnimds that for stump 
analysis work ike method on a diameter bam used for irregular crops should 
he adapted as standard for all crops. 

.■■ft mv 
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RESOLUTION ON ITEM 11 (c). — (Statistics of irregular crops). 
Kbsolvsd that — 

The report of the Committee be accepted as amended in debate. 

Amended report. — Papers describing the present methods and objectives of 
statistical research in irregular forests most of which are mixed, were submitted 
by Assam, Bengal, United Provinces and Madras while a note by the Central 
Silviculturist summarised the results of the last (1929) conference and sub- 
sequent developments and made suggestions for the future. These papers 
established the following points : — 

(1) That there may be different objectives and therefore different methods 
of statistical research in mixed irregular forests, e.g., 

(a) a Semi-botanical survey (Bengal). 

(b) Bata required by Working Plan Officers in prescribing the yield of a 

single species in mixed forests (U. P.). 

(c) Data required by Working Plan Officers in prescribing the yield of 

several species in mixed forests (Madras). 

(2) That there must be a clear definition of the objective before any such 
research is started. Only then can the scope and methods be decided which 
must ensure that the objectives are attained. 

(3) That statistical research is at present chiefly required in mixed forests 
where only u few species (out of many) are exploitable. Yield tables for such 
forests are impossible at present. 

(4) That long linear plots 1 or 2 chains broad and several miles long in 
each Working Circle or forest type appear to be the best form for such research 
and the method of successive plot enumerations appears the only feasible method 
of collecting the required data either for botanical or working plan purposes. 
The enumerations should whenever possible be made shortly before a main 
felling, with check after the felling has been carried out and again shortly before 
the next felling. Interim measurements would serve to supply provisional data 
and another check should bo made after the second felling if possible. The 
length of line must be sufficient to enable it to be safely assumed that the lines 
oover the full range of conditions of the area. This is especially necessary where 
quality classes cannot be determined. The lines should be supplemented by 
compact plots 1 — 5 acres in extent in approximately pure patches of forest 
which come nearest to the theoretical selection forest ; these plots to bo main- 
tained as permanent statistical plots and treated under the selection system as 
defined in lire glossary. 

(5) That every stem (over a minimum diameter) of those species for which 
data are required should be measured and recorded by diameter or girth classes, 
and not only selected stems. 

(6) That where Working Plan yield calculations are to depend on statistical 
research, the simplest possible objectives should be adopted to start with. It is 
for example useless for the Working Plan branch to ask for the normal total 
growing stock of one species in a mixed forest, but it is reasonable to ask for the 
distribution of diameter classes to sustain the present selection yield. 

(7) That sub-division into quality classes, crown classes, canopy classes, etc., 
should, where feasible, be rigidly confined to the minimum required to. attain 
the objective, and all unnecessary elaborations excluded. In some types of 
forest,' no such sub-division is feasible, e.g., quality in moist evergreen. Over- 
elaboration tends to make both the research itself and the application of results 
to Working Plans impracticable. 

(8) That where some tree classification is considered advisable, the follow- 
ing should be adopted : — 

(a) Freedom of crown— (i) Dominant, (it) Dominated, (in) Suppressed 
\b) Size of crown, (i) Large, (ii) Medium, (in) Small. 

(9) That it is at present too early to try to standardise methods of analysis 
and application of results. 
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The Committee, therefore, recommends that the Central Silviculturist be 
asked, in consultation with provincial research officers, to publish a note des- 
cribing the technique so far developed in different provinces, with suggestions 
for methods of analysis and application of results in future. The Committee 
farther recommends that, as the subject is of importance to most provinces, 
co-operative investigations should be undertaken and the Central Silviculturist 
and provincial research officers should keep in close touch. 

RESOLUTION ON ITEM 12.— (Yield Tables). 

Resolved that — 

In view of the fact that sufficient data are available , the compilation of yield 
tables for teak plantations would serve a useful purpose and should be under- 
taken by the Central Silviculturist. 

RESOLUTION ON ITEM 14.— (Thinning research). 

Resolved that — 

1 . The recommendation of the last conference be confirmed that we should 
continue to take every opportunity of laying out as nearly comparable sets of 
plots as we can find, as the most economical method of finding out what we need 
to know in this field. Even where initial comparability falls short of the stand- 
ard aimed at, every additional set of plots provides valuable data for comparison 
with other sets. 

2 . More crown thinning plots are needed especially for sal and deodar. 

3 . Beck’s and Gehrhardt’s methods of thinning should be added to our stand- 
ard list to be tried where an opportunity occurs. Both methods would be appli- 
cable to sal and deodar, whilst Beck’s should be valuable for these species as well 
as for teak where there is no sale for small sized trees. 

4. Diameter distribution tests should be added to the routine testing of com- 
parative plots. 

5 . Bart’s. Geerling’s and Grochowski’s suggestions should be tried by the 
Central Silviculturist in the Institute plantations or in suitable crops elsewhere. 

6 . A standard classification of thinninqs in young plantation crops is re- 
quired on the lines of the Classification of thinnings in more mature crops which 
have developed more definite crown dosses. 

RESOLUTION ON ITEM 20.— (Forest grazing). 

Resolved that — 

This Conference considers the development of investigations for the improve- 
ment of forest grazing a matter of the utmost importance and therefore recom- 
mends that the experiments started in several provinces since 1929 should form 
the subject of an aU- India investigation. In the co-ordination a/nd development 
of these experiments the. assistance and collaboration of the Agricultural Depart- 
ments should be invited, particularly with regard to a systematic ecological 
study of the grasses and their nutritive value. 

This Conference also considers that the reduction of the herds of inferior 
cattle, the encouragement of stall feeding and the control of grazing are the only 
final solution of the grazing problem in India. 

RESOLUTION ON ITEM 21.— (Erosion). 

Resolved that — 

This Conference recognises that Governments realise the importance of 
this erosion question and have taken some stens on Resolution 21 of the last 
Silvicultural Conference to prevent the spread of erosion, e.g., the Pm, jab Gov- 
ernment. The Conference would repeat that this question of erosion is of vital 
importance and Urges that intensive propaganda should be started to educate 
public opinion. 

RESOLUTION ON ITEM 22.— (Preservation Plots). 

Resolved that— 

TUs Conference considers that a satisfactory beginning has been made in 
preserving examples of naturaT^ forests undisturbed by human interference. 
Further worlc on more systematic Hues should be continued. 
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RESOLUTION ON ITEM 23. — (Mixture of species in plantation*). 

Besqlveb that— 

This Conference recognises the importance of raising mixtures in planta- 
tions and is of the opinion that it may be undesirable to raise pure plantations 
of species that do not grow pure in nature. Experiments should be carried out 
to study this. 

Sporadu attempts with experiments have been made m the past, but have 
usually failed outing to the loch of knowledge of the silviculture of the species 
concerned. Tt is therefore suggested that the Central Silviculturist should issue 
a Bulletin dealing with the subject, on the lines of Bulletin No. 78 of 1932 ( Pro- 
blems of Teak Plantations), giving past work and experience in India, and dim 
giving the different methods in vogue in Europe and other countries with sugges- 
tions for their application to Indian conditions. 

RESOLUTION ON ITEM 24. — (Teak Plantation Technique). 

Resolved that — 

The Central and Provincial Silviculturists should collect available informa- 
tions, publish it and draw up a general programme to systematise further 
research in close co-operation with the territorial staff. 

RESOLUTION ON ITEM 25.— (Fire Records). 

Resolved that — 

The Inspector-General of Forests be asked to approach the Government of 
India to allow Provinces to modify Code Form 14 ard record the results of fire- 
vrotection as they consider most suitable for local conditions, vrov'ded that the 
information required by the Inspector-General of Forests for Statement VIII of 
the Animal Ttehuii of Statistics relating to Forest Administration in British 
India is given clearly and concisely. 

RESOLUTION ON TTEM 2fi.— (Next Conference). 

Resolved that — 

That the Conference should be held at least every 3 years and at shorter 
intervals if possible. 


CONCLUSION OF THE CONFERENCE. 

The last full session took place on the moraine: of Saturdav. November 3rd 
thonerh the inspections of the workshops of the Economic Rmneh of the Research 
Institute and the excursion to the Saharanpur fannoya plantations were made 
later 

After the Resolutions had been discussed and passed, the Chairman called 
for a vote of i hanks to the Secretary, Mr. Champion, referring to the large amount 
of preliminary work necessary for such a conference and the importance of timelv 
preparation to the success of Ruch meetings ; the conference also accorded its 
thanks to the two Assistant Secretaries, Messrs. Allah Baksh and Laurie. 

Mr. Shebbeare, on behalf of the visitors, thanked the Inspector-General for 
convening the Conference, which they all considered had been most successful 
and helpful to the general progress of Indian forestry. He also thanked the 
staff of the Research Institute for the special work done in connection with the 
conference and for their hospitality ; and the Divisional Forest Officers of Dehra 
Dun and Saharanpur divisions for the most interesting forest inspections they 
had organised and for their hospitality on those occasions. 

Mr. Trevor replied and also voiced the congratulations of the Conference 
to Mr. Bridge, Divisional Forest Officer, South Coimbatore division, on the ex- 
cellent cinema film he had allowed to be shewn dealing with teak plantation work, 
the first purely silvicultural film known to have been made in India. ,Mr. Trevor 
also expressed the thanks of the Conference to Messrs Shebbeare, Stewart. 
Mobbs, MaeAlpine and Murtv Rao for submitting their intereating cinema films 
for exhibition ; and to Messrs. Laurie and Shebbeare for running the exhibition 
on the evening of November 1st ; also to Messrs. Mobbs and Laurie for arrang- 
ing the interesting exhibit of forest photographic work which was on view during 
the latter half of the session. 

The Conference adjourned sine die shortly after noon. 
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ITEM 1 (*)— (c). 

Organisation of Silvicultural Research. 

Notes were received from Bengal, Bihar and Orissa, Bombay, Central 
Provinces, Kashmir, Madras, Punjab and the United Provinces. A summary 
of these notes was compiled and circulated by the Central Silviculturist before 
the conference. (For these notes see pages 30 — 33.) 

Mr. Pba.tap Singh (Punjab) opened the debate (cf. infra) with a brief 
general survey of the position. The question of the form and circulation of 
annual research reports was brought up by Mr. Homfbay (Bengal) who pointed 
out the impossibility of his nndertaking any further office work with his present 
staff. Mr. Champion stated that he had submitted a paper on the subject for the 
consideration of the Board of Forestry in the previous week and understood 
that body had reached a decision as to the procedure . to be adopted. Mr. 
Howard (United Provinces) spoke on the necessity for extreme brevity in 
reports intended to be read by the territorial staff and cited the U. P. pamphlets 
as an experiment in this direction. Mr. Mobbs (United Provinces) stated that 
no lengthy detailed report was written in his province as it was considered un- 
necessary. The (Central Silviculturist then asked for opinions as to which of 
the proposed co-operative investigations should first be undertaken and repre- 
sentatives of all provinces replied with the result that forest grazing, statistical 
research in irregular crops, and regeneration of evergreens appeared most called 
for. 

The following resolution was passed, having been proposed by Mr. Phatab 
Singh and seconded by Mr. I’. C. Osmaston. 


RESOLUTION ON ITEM 1 (a)-(c). 

Resolved that — 

1. For the quicker circulation between provinces of the results of research 
work this conference considers that the necessary arrangements should be made 
for an advance copy of the annual research report of any one province to be seen 
without delay by the Silviculturists of other interested provinces. 

2. Co-operative methods of investigation such as have been adopted for the 
problems connected with sal regeneration and management and bamboo manage- 
ment, provide the most satisfactory way of dealing with major problem ts which 
concern several provinces. The regeneration of evergreen forest should next 
be taken up on similar lines and statistical problems in irregular crops might be 
dealt with at the same time. Forest grazing management and fir regeneration 
should be investigated bp the provinces and States interested as soon as an 
opportunity arises. 

3. When a Provincial Silviculturist hears of work in another province, 
which he consider to be of special importance to his own, he should make it has 
business to visit the place and obtain a first hand knowledge of what is going on. 
It is hoped that Provincial Governments will assist in this. 

# # * ♦ # * # # # 


Report by the Silviculturist, Forest Research Institute, on action taken on the 
corresponding resolution passed by the, 1939 Conference. 

The 1929 Resolution on Item 1 (a), Functions of the Central Silviculturist 
and Staff required, was as follows : — 

Resolved that this Conference accepts the report of the Committee recommending the 
adoption, with certain modifications, of the Central Silviculturist’s proposals. 

Report of the Committee (as amended by the Conference). 

The Committee recommends that the relation of the Central Silviculturist to the 
Provinces he further defined as follows ,• — * 

I.— Statistical. 

I, The Central Silviculturist should continue to undertake all sample plot calculation* 
as n routine measure. 



Item 1 (*)— <#•! 

2. The Central Silviculturist should investigate thoroughly methods of forest 
statistical research, and make proposals for consideration where the need is felt for 
collection of data. 

3. The Central Silviculturist should arrange to give assistance in the ,*> 

Provincial Silviculturists on application from them, and thereby keep his staff in touch 
with forest work. , , • , 

4. The Central Silviculturist should undertake compilation of yield and volume 
tables or any other similar work in which help is required by the provinces. If a province 
wishes for any reason to do such work itself, the connected records at the Research 
Institute should b' made available for the purpose. The; Central Silviculturist should 
also propose a standardised procedure for such operations as lend themselves to it ; a 
revised and extended Statistical Code ifc required for this. Resolutions would be passed 
on these matters at the periodical Silvicultural Conference. 

II. — Experimental. 

5. The Central Silviculturist should make a special study of methods of experimental 
research and circulate useful information collected. A general guide for the conduct 
of experimental research on silvicultural problems would he very helpful to research 
officers in the provinces. It should advisedly include, as a separate part, prescriptions 
for procedure and for the use of forms where their introduction would be definitely 
helpful and not a hindrance to individual initiative. 

6. The Central Silviculturist should see provincial experimental plot files annually, 
as far as this is practicable, to enable him to maintain his records up-to-date, and should 
record any comments or suggestions lie may desire for consideration by the Provincial 
Silviculturist. lie should pay special attention to co-ordination of work and co-operation 
between provinces in problems affecting more than one province. 

7. The Central Silviculturist should similarly see ns many of the provincial experi- 
mental plots as possible. ITe should also see other investigations with the same object. 

8. The Central Silviculturist should undertake such original investigation work as 
he can usefully attempt under Debra Dun climatic conditions and with such assistance 
as he cati be given. Such work should as far as possible be selected from among proposals 
received from the provinces. 

!). Under special conditions, the Central Silviculturist might arrange with the 
provincial authorities to initiate if not maintain special investigations in a province where 
the need for them was felt by either party. 

The Committee also reports with regard to the staff of the Central Silviculturist, that 
it considers that requirements must depend on the extent of the help asked for by province 
under Heads ,'! and 9 and it appears that a good deal of help may be asked. It is not 
found possible to do more than to recommend that the Central Silviculturist’s trained 
staff .should he maintained up to the strength found necessary by him to undertake such 
work. ■ ■ ; 1 : | ’*| ■*( 1 *;*') 

The Government of India accepted generally the recommendations made in 
this resolution, hut considered that it was not possible at present (1931) to 
strengthen the staff of the Central Silviculturist owing to the financial strin- 
gency. His assistance to provincial research in the field and in the initiation or 
maintenance of special investigations must therefore be limited to whatever help 
he may find it possible to give with the existing staff. (G. 0. No. 453-F., dated 
22nd April 1931, to the Inspector-General of Forests.) 

Tire Central Silviculturist has taken the action, recommended under all of 
the four statistical and five experimental heads of the resolution. .Since 1929, 
St has proved possible to send statistical experimental field parties, or both! 
to the Punjab. United Provinces, Central Provinces, Bihar and Orissa ; Bhngal 
and Mndras. Since the 1929 conference, the Central Silviculturist has toured 
seeing experimental and sample plots and silvicultural work genteraljv in all 
major provinces except Burma (visited 1926-27), Upper Assam (1926) and 
Bombay (1929). 

An important further development has been tile organisation of co-operative 
investigations exemplified by those on teak seed origin, gal regeneration and 
management, and bamboo management. , 
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SUMMARY PAPER ON ITEM 1 fa)— (c). 

By H. d. Champion, Silviculturist, Forest Research Institute. 


(*) Quicker circulation of information . — It is suggested that a list should 
be drawn up shewing which provincial silviculturists require to see the full 
annual research report of each province. Where the full report is printed, 
copies would be issued in accordance with this list directly by each province. 
Where the full report is not printed, the extra copies needed should be typed for 
circulation : as the provincial silviculturist has inadequate staff, it is suggested 
that the necessary copying should be done in the Chief Conservator of Forests’ 
(Conservator of Forests') office. 

The following draft list is put up for correction : — 


Province. 

N.-W. F. P. 
Punjab 
U. P. 

Bihar & Orissa. . 


To receive reports of. 

(Punjab, U. / P. — no Silviculturist at present. 
(N.-W. F. P.), U. P., Sind, C. P. 

U. P., Bengal, C. P. (Assam ?). 

N. W. F. P., Punjab, Bihar and Orissa, C. P., 
Bombay. 


Bengal . . U. P., Assam, Bihar and Orissa, Burma, Madras. 

Assam . . Bengal, Burma, (U. P. f). 

C. P. . . TJ. P., Bombay, Bihar aud Orissa, Madras. 

Madras . . Bihar and Orissa, Burma, Bombay. 

Bombay . . (Punjab, Madras, C. P. — no Silviculturist at present) 

Coorg . . (Madras, Bombay — no Silviculturist at present). 

Burma . . Assam, Bengal, Madras. 

If this suggestion were adopted systematically, the Central Silviculturist 
would oxdy invite the attention of provincial silviculturists to items likely to 
interest them in reports other than those received by them. 


Madras points out that the circulation of annual and longer period pro- 
grammes might bo circulated with the same object. 

Madras also suggests that fuller use might be made of the Indian Forester 
for publishing results without delay aud to a wider circle. 

The Central Provinces suggest that the Central Silviculturist should 
receive copies of all local inspection reports on silvicultural matters for circula- 
tion to other provinces likely to be interested. 

Madras suggests that provincial silviculturists should send to the Central 
Silviculturist copies or at least references of interesting information which they 
are putting on their own ledger files and which they know or think probable 
he will not have seen. Such information might be in the provincial silvicul- 
turists' own inspection notes, unofficial experiments, local literature, etc. 

(n) Co-operative investigations. — The following have been suggested : — 

If. 

1. Regeneration of evergreen forests (Bengal). 

2. Classification of forest types of India (1020 Conference). 

3. Regeneration methods for teak (0. P., etc.). 

A Grazing problems (C. P.). 

5. Controlled burning (0. P.). 

A proposed procedure (Bengal) for organising such investigations is that the 
Central Silviculturist should draw up a general project after consulting the 
provinces concerned and suggest a programme for eaeb. This should lead to 
an agreed distribution of the field to be covered avoiding unnecessary overlap 
and ensuring comparability of results where duplication is called for.' 

Such a project would probably be best drawn up in the forests in a locality 
where the problem in question was already under investigation, and this would 
be essential if the Central Silviculturist was relatively new to his post. The 
project would have to be elastic to allow full scope to local initiative, but the 
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Central Silviculturist would have to be infonned without defchy if uny deviation 
became advisable or necessary. In dealing with a continued mvai^taon 
would have to be devised in each case to keep the Central Sdvicultutnst informed 
of developments without increasing office work. ; 

For most subjects, a preliminary survey is required as suggested in the 
Experimental Manual, pages 8-9, and as done for the problems of the pure 
teak plantation and for seed origin. If published, additional information is 
often received from unexpected sources, and errors which are otherwise likely 
to be overlooked are brought to light. 

(in) Research Programmes. — In the Experimental Manual, page 38, it was 
proposed that provinces should send a copy of their 3 — 5 year research pro- 
gramme to the Central Silviculturist and this has usually been done, in fact in 
many instances the Central Silviculturist has been given the opportunity of 
making suggestions on the draft. Madras suggests that this should be adopted 
as a standard procedure, the Central Silviculturist to make suggestions or 
criticisms on proposed methods, etc., and to suggest to other provinces that 
certain experiments of general or local interest and application should be repeat- 
ed by them so as to get early confirmation of results. The United Provinces 
have printed and distributed their research programme. 

It would appear desirable to adopt a standard method in this matter and 
the following draft is put forward for consideration : — 

I. Periodic Research Programme (3 or 5 year). 

1. A copy of the draft programme should be sent to the Central Silvi- 

culturist for his suggestions before it is formally adopted. 

2. If the programme is to be discussed by a forest meeting, the Central 

Silviculturist’s suggestions should be asked for beforehand so 
that items recommended by him for inclusion for their inter- 
provincial interest may also be discussed. 

3. A copy of the sanctioned programme should be sent to the Central 

Silviculturist for information and record, and to the silvicul- 
turists of all provinces which have intimated their desire to have 
one. 

II. Annual programme. — A copy of the annual programme Bhould be sent 

to the Central Silviculturist drawing attention to any deviation 
from the periodic programme or addition to the latter, and to any 
other important points. 

(iv) Lists of Experiments. — Bihar and Orissa and the United Provinces 
suggest that Provincial Silviculturists should receive copies of the lists of 
experiments maintained by their neighbours. The United Provinces is the only 
province which has printed and circulated their list (both Silviculturist’s and 
Divisional plots). 

• • * # * * « • 


Notes from Provincial Silviculturists. 

(i) Bengal.— 1 do not think that any suggestions which will entail further 
office work can be countenanced. The office staff of a Provincial Silviculturist is 
up to date with what is happening as required under Resolution 1 (c) of the last 
Conference. Most provinces write up a full silvicultural annual report which 
gives full details of the work being carried out. In some provinces these are 
published and in others not. At one time full provincial silvicultural reports 
were published annually in the “ Forest Research in India ” and it was then 
possible for a Provincial Silviculturist to see exactly what was being done in each 
province and if he wanted further details he Could write for them. This has 
been stopped. It is now proposed only to include items of general interest- 
more especially those concerning definite results obtained from research. This 
may be of interest to ordinary members of the sendee, but research officers 
require fuller details as to experiments that have just been taken up, special 
notes of interest as to the lay-out of plots, negative results, etc. fhuSumees a 
province publishes its full annual report separately the remainder of the Pro- 
vincial Silviculturists are in the dark as to all that is bring done in anv Parii- 
eular province, 3 ^ 
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. suggest tksit Provincial Silviculturists should all write up full annual 
reports that will be of interest to other Research Officers, and a copy of this report 
can be sept to the Inspector-General of Forests— who will arrange to edit . it 
for the Forest Research in India ; further, that those provinces who do print 
and publish their full report might send a complimentary copy to all other - 
Provincial Silviculturists, and those who do not publish them should circulate 
a copy to all Provincial Silviculturists for their information. 

There must, be several important problems of Silvicultural Research that 
affect two or more provinces — such as Regeneration of evergreen forests, 
Natural regeneration of sal, etc. t suggest that when a problem affects several 
provinces it should be taken up as an all-India one, and that all Provinces interest- 
ed should combine under the direction of the Oentral Silviculturist in tackling 
it. The Central Silviculturist would draw up a scheme for experiments in 
consultation with Provinces concerned and allot to the different Provincial 
Silviculturists certain definite experiments. In this wav a considerable overlap 
in research will be saved with corresponding saving in time and monev. T feel 
at present that we are wasting a great, deal of time in duplication of experi- 
ments in the different provinces and this could he avoided and a final answer 
obtained in a much shorter time if there was one directing head for such major 
problems. At present there is an nll-Tndia experiment unto the ‘ Origin of Teak 
Seed ’ in which most of the provinces are co-operating under tlm direction of 
the Central Silviculturist, and which T understand is working satisfactorily, and 
T do not see whv other problems should not be taken up in the same wav. — 
C. K. Horn fray. ' 

(it) Bihar and Orissa. — The present arrangement to maintain relations 
between Central and Provincial Silviculturists Reem satisfactory, but a closer 
relationship between provinces seems desirable. Neighbouring provinces are 
likely to have problems common to one another and a greater exchange of views 
and experiences would be valuable. It would be useful if provinces supplied 
their neighbours not only with their programmes but also with a list of experi- 
ments in progress. When this has been done provincial silviculturists could 
decide which of their neighbours’ experiments are interesting and useful and 
then ask for periodic summaries of selected experiments to be sent to them. 

More than this does not seem possible or necessary But if this action is 
taken correspondence between provincial silviculturists would naturally he 
stimulated and a freer exchange of views result. — F. C. Osmaston. 

(iii) Bombay. — As Bombay has no silviculturist, there is little opportunity 
for co-operative action, but so far as possible, Bombnv agrees to take up in its 
research programme any subject on which the meeting mnv consider that it is 
particularly desirable to obtain results from this Presidency for comparison 
with similar research carried out elsewhere. 

Bombay also agrees that in initiating any new subjects of research, the 
appropriate procedure laid down in Champion’s Research Manual will he 
adopted, and the Central Silviculturist consulted as necessary' , «o that results 
may he easily comparable with those obtained elsewhere. 

. In view of tlie faet that Bombay has no Silviculturist of its own, any action 
which the Central Silviculturist can take under Resolution la, TIP of the 1929 
Conference will be welcomed. (See page 28.)— E. A. Garland. 

(tv) Central Provinces Circulation of information. — To ensure the 
quicker circulation of useful information between provinces, T would suggest 
that Provincial Silviculturists he asked to submit to the Central Silviculturist 
in triplicate as early as possible after they are written, copies of any notes 
on plantation work or other silvicultural operations written by officers in the 
province. The Central Silviculturist could then circulate or supply copies of 
th« notes to other provinces likelv to be interested. 

Co-operative investigations. — The co-operative investigations into teak 
seed origin and into the treatment of bamboos are of great interest and likely 
* to give verv useful results. I would suggest similar investigations by interested 
nrovinces into grazing problems, on the lines of the investigation started in the 
Central Provinces, and also into the question of burning to improve reproduction 
conditions, to stimulate growth, or as an early protective measure, in voting 
teak and sd forests.— B. C. Watts. 

WfM . — 
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(v) Kashmir.— A start was made for the firsttime to Kashitorfwsi*^ 
tioal and experimental research, when a Forest Officer was deputed to ©aura 
Dun to 1929 to work with the Central Silviculturist and learn standard methods 
of laying sample plots and collecting of statistical data. In 1929, the Central 
Silviculturist also favoured Kashmir State with a “visit and laid old; three 

standard sample plots for the guidance of the Research Officer. 

Statistical and field data for sample plots are being collected by theResearch 
Offioer on standard forms on the lines laid down by the Central Silviculturist. 
The sample plot files are being sent to the Central Silviculturist for calculation 
purposes. The number of sample plots laid down so far amounts to ninety six 
only. Svstematic experimental research has not yet been taken up, but it is 
keenly felt that this side of the research work should be taken up in Kashmir 
on the lines laid down by the Central Silviculturist as early as possible.— 
Bamam Singh Pathama. 

(vi) Madras. — News of work being done in one province takes a long 
time to percolate through to the Silviculturist of another province. Thus, the 
Madras Silviculturist was unaware of the evergreen regeneration work under 
cover crops in Bengal until the Central Silviculturist told him about it to 
February 1934 when touring to Madras. 

The following suggestions are made in this connection : — 

1. Annual and triennial programmes of work should be circulated 

(through the Central Silviculturist) to all Provincial Silviculturists. 
This would enable Silviculturists to repeat experiments that were 
being done in other provinces so as to get confirmation of results 
under local conditions. 

2. The Central Silviculturist on receiving programmes or work should 

make suggestions or criticisms on proposed methods, etc., and also 
suggest to other provinces that certain experiments of general or 
local interest and application should be repeated by them, so as to 
get early confirmation of results. 

3. Fuller details of experiments with statistical data should be given in 

the printed annual reports, copies of which should be sent to all 
silviculturists. 

4. Fuller use to be made of the “ Indian Forester ” for publishing results 

as soon as they are obtained, as this gets round quicker than annual 
printed reports and is also more widely read than any other medium 
of communication of forest information. 

No special suggestions are made for co-operative investigation,— but we 
are of course always willing to undertake them if applicable to this Presi- 
dency. — M. V. Laurie. 

(vii) United Provinces. — According to present practice, the Central 
Silviculturist receives copies of all experimental files of Provincial Silvicul- 
turists. who are responsible for sending copies of entries, or the files themselves, 
from time to time. He is therefore kept fully acquainted with the progress of 
experimental work in all provinces, and is able to give useful criticisms and 
suggestions regarding the procedure adopted and possible further investiga- 
tions. 

This system, however, does not normally result to co-operation between 
the provinces, and in actual fact the Silviculturist of one province very often 
does not know what is being done in adjacent provinces, or, which is more 
important, how the experiments in other provinces are being conducted, Results 
published to Silvicultural Research Reports vefy often do not indicate the 
procedure of the experiments — methods of layout, record of observations and 
their analysis, etc. Apart from a few joint experiments, such as tie All-India 
Teak Seed Origin experiment, the most useful form that co-operation between 
the provinces could take would probably be an interchange of ideas as regards 
procedure. In the United Provinces, for instance, it would be very useful for 
us to know how other provinces are tackling problems of natural regeneration, 
what methods are being employed for the assessment of improvement to grmrm 
areas, Tam ©cdpgieal changes to forest and g-rass. Areas., Ire being studied, ' And 
so on. ' ' 1 ' - 1 1,: ■ V-'"' 



u 


[Item 1 {*) — («). 

x To facilitate interchange of information and experience, the following 
suggestions are put forward for consideration 

(1) The Central Silviculturist should take the initiative in sending files 

of experiments in other provinces to any Silviculturist, when he 
thinks that the procedure or other details of the file would be of 
interest. 

(2) Each Provincial Silviculturist should at once send to all other Silvi- 

culturists a complete lipt of his experiments. The list should be 
kept up to date by an annual list of corrections — additions and 
deletions. Not less than once in 5 years, and in any case whenever 
a new list is made, or it is printed, a complete revised list of 
experiments should be sent to all Silviculturists. 

f3) If any Provincial Silviculturist wishes to see the file of any experi- 
ment in another p-rovince, he should first apply to the Central 
Silviculturist for his copy of the file. If the Central Silviculturist's 
copy does not contain sufficient details of observations recorded, then 
the original file in the possession of the Silviculturist concerned 
should De asked for. Original files should be lent whenever pos- 
sible, but it should be understood that the loan is for a strictly 
limited period only. 

(4) It would of course be an invariable rule that no Provincial Silvicul- 
turist should publish any details of experiments or results in 
another province, without the sanction in writing of the Silvicul- 
turist concerned. — E. C. Mobbs. 


Report of Debate. 

Mr. Pbatap Singh in opening the debate said : — 

The question of research organisation has been discussed at all the forest 
conferences held here. In 1922, it was decided to decentralise almost all the 
experimental work, and the Central Silviculturist was expected to act as a 
liaison officer between different provinces to keep local silviculturists in touch 
with what others were doing. At the 3929 conference, the relations between the 
Central and Provincial Silviculturists were further defined, but most of us are 
still not sufficiently aware of what is happening in other provinces. This leads 
to unnecessary duplication of work not always entirely comparable. Where 
repetition is desirable, the experiments should be so carried out that compar- 
able results are obtained. Obviously the best course would be to draw up 
research programmes in consultation with the Central Kilvioulturist. 

Again there are problems common to more than one province or State in 
India, which would be easier for us to investigate in co-operation with one an- 
other. It was therefore rightly stressed by the Inspector-General of Forests 
in his opening address that co-operation between the Silviculturists was essential 
for success. He also cited certain problems which could thus be tackled, such as 
regeneration of ml, regeneration of tropical evergreen forests, mixtures in 
plantations, etc. The Central Provinces has suggested regeneration methods 
of teak, controlled burning and grazing problems, to which the Punjab would 
like to add regeneration Of fir and the study of irregular crops. Here again the 
services of the Central Silviculturist would be needed for drawing up a pro- 
gramme and distributing field work. 

This decentralisation of research work also requires quicker circulation of 
available information. Several suggestions have been made in this connection. 
One is that copies of annual research reports be supplied to other provinces 
which Would like to see them. A draft list has been prepared showing to which 
provinces each province might send its report. This draft would no doubt 
meet requirements, but can be amended as required by representatives of 
various provinces and States. Punjab has found this method useful and has 
also benefitted by exchange of actual files. 

Circulation of annual and longer period programmes has been suggested 
With the same, object, and I do not see why it should not also be done. Beports 
past work and. programmes with the future. 
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Other suggestions included publishing insults in the I^uifa : $pr^ter:-vn&” 
out delay, and circulation to other provincesof interesting information ana 
inspection reports received by the Central Silviculturist, 
v. All these proposals, which have been admirably summarised by the Central 
Silviculturist m his note, are hardly of a controversial nature, and I recommend 
their inclusion in onr resolution. 

Mr. C. K. Homwsay : In some provinces there will be a fairly large number 
of copies of the full research report required and if each officer is going to have 
a separate copy, I submit that our office staff will be unable to cope with the 
work of copying. Where the report is printed and published, we could natu- 
rally get copies from the publishers, but where provinces do not print their 
reports one copy should be circulated instead, because out of 20 or 30 pages it is 
quite likely that each province will only want two or three paragraphs and it 
will gave a lot of time and trouble if one copy could be circulated in each 
province. 1 have spoken to Mr. Champion and I think he sees no objection. 

With regard to the preparation of a summary, 1 it takes a long time to 
prepare the lull annual report which it is essential for the Silviculturist to do, 
and the summary is a very difficult thing for a man to do on his own annual 
report. It is usually done very badly indeed in my province and I know other 
people have difficulty in compiling these summaries. It is suggested here that 
Conservators should undertake the work but I do not think this is feasible in 
Bengal. 

Mr , Shebbeare : That was discussed by the Board of Forestry. 

Mr. Champion : The question of the extra typing and office work involved 
in producing an extra copy of the provincial annual research report for distri- 
bution to all provincial silviculturists can obviously be met in two ways. One 
is the way that Mr. Homfray suggested of avoiding it by reserving one copy 
for circulation through a considerable number of provinces ; this is liable to be 
a very slow method, particularly as these things will usually reach officers when 
they are on tour and very busy with other work and l do not think in practice 
provincial silviculturists will find this method very satisfactory. We might 
decide that this is the best procedure under the circumstances, but the Other 
obvious alternative would be much more satisfactory if we could put it through, 
and that, would be to arrange for the necessary extra clerical assistance. It 
seems to me absolutely absurd that an officer’s time should be wasted over this 
sort of tiling. I am perfectly well aware that provincial silviculturists are 
almost everywhere understaffed and most of them have to do an unnecessary 
amount of quill driving. I think if the matter were pressed, it is probable that 
the Research Institute could undertake the job in the general interest. We 
very often require a second copy of these things for ledger filing and we could 
strike another copy for distribution. I could not undertake this at the moment 
but I think it could probably be arranged in time. Possibly the provincial 
silviculturists and I could settle it in discussion. 


The second point Mr. Homfray raised, the question of the summary,, has as 
Mi*. Shebbeare has told us already been discussed by the Board of Forestry. I 
was present at the discussion and it seemed to be generally agreed that the 
summary should be written by the Working Plans and .Research Conservator as 
it is so much easier for him than for the silviculturist, to survey the progress 
as a whole. This means of course that in the majority of the provinces where 
there is no Conservator for Working Plans and Research, the territorial Conser- 
vator should undertake it, and he will almost certainly in practice require the 
silviculturist to produce the summary. I suggest that one such summary Would 
do instead of the two usually written at present. As a matter of fact, I consider 
this annual survey importaut enough to take precedence over some o«r qtber 
work. One of the defects of a good deal of our research work now and a mat t er 
we ought to take up, is the lack of a periodic summary of the progress made in 
individual investigations. My office is full at the moment of experimental Mot 
files which have not been summarised for years and years. It is nuumybec^w 
we are attempting to do more than we have time for, and I thepreper 
solution is to cut. down a good deal of the work and do only Israeli portions of 
the programme as we can do thoroughly. If you summarise your experiments 
periodically, it is not very difficult to summarise the prbgiress tnade as 
I think this .unbind summary , has got to be written, and II think ^ 

'Written if for propaganda purposes to keep people ifitonr own * 
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and oar own province informed as to the progress made. As ^theJBoard of 
Forestry has dealt with this already we shall presumably get orders on the 
eubject bat 1 take it drat any further recommendation made here would receive 
due consideration. 


Mr. Howabo (Chairman) : This question of how to keep provincial silvicul- 
turists in touch 'with one another has come up time and time again. Ami ever> 
solution so far that we have offered, although it has taken up a step further 101 
•the moment, has not really in the long ran taken us very tar. So far as l am 
personally concerned X have never found that these written reports really give 
mo any idea of what is actually going on. We found exactly the same difficulty 
in my province in getting the information round among our own divisional 
officers and others, and after a certain amount of talk we have lately introduced 
t he publication of what we call Leaflets. We have also our Bulletins which are 
on our ordinary distribution list and go round to everybody. When we consider 
that an experiment has advanced to such a stage that we are prepared to let 
people know what we have done, we publish a bulletin, but on the other hand, 
very often while the investigation is going on we have had quite a lot of informa- 
tion which we could give out but which we are not prepared to stand by, and 
it is this we publish in our leaflets. These leaflets are only sent to our own 
staff to let them know what is going on, and are merely interim reports. I do 
not know whether the idea can be extended in tiny way or if it can be adopted 
in other provinces. 


The essential point, is that if from the information you send round, a silvi- 
culturist finds that there is something going on in some other province that is 
important to him, the only solution is for him to go to his Conservator and get 
permission to go to that province. If he does that, a single week will tell him 
•more of what is actually going on than any amount of writing can do. I was 
lucky enough to spend a fortnight in Bengal once and that has meant that since 
then whenever I have seen anything in their reports, T have known what they are 
talking about and what they are doing. Until 1 went there and to other 
provinces 1 never felt the same familiarity, I would like somebody to add to 
tiie resolution a recommendation that when a provincial silviculturist finds some- 
thing in any report which has a direct connection with the work that he is doing, 
the Government should allow him to pay a short visit to that province and 
actually see with his own eyes what is going on. 


Mr. Mobbs : May I ask whether it is intended that the long report of 60 or 
70 pages which Mr. Champion mentions should be compulsory ? Actually 
in the United Provinces we do not prepare a long report. We are now 
producing the leaflets just mentioned which keep our officers in the province in 
touch with interesting interim results of experiments, and the annual report we 
produce is actually what everybody has been talking about as a summary. I 
personally think from our point of view that a summary which runs to 20 pages 
is quite sufficient and I do no,t see why we should write 60 pages just for the 
sake of writing. We also make a summary of 3 or 4 pages for the annual ad- 
ministration report and it seems to me that these two sufficiently cover the 
whole subject. 


Mr. Ohampjon : The procedure in different provinces varies very greatly 
in this respect and it is for that very reason that we have so much trouble in 
compiling Part II of the Annual Research Report for all India. Actually the 
tr..P, has Jed the way in this matter. The object of all these reports is to get the 
inf or ma tion read and appreciated, and the number of people who will wade 
through an 80 page report is very small — it consists only of those who have 
tp. I had forgotten that the U.. P. Silviculturist does not write a full report. 
I imagine d that the report that comes in from the Working Plans Conservator 
was a summary of a longer report — which does happen to be the case in practi- 
cally every other province. The justification for these long reports has been 
that divisional forest officers like to have the details of progress made in 
experimental work ‘in their divisions. That is the general feeling and it is per- 
fectly true that it is very important and always among the Silviculturist’s first 
duties to keep them interested and informed. I am not sure myself fW the 
divisionttl forest officer will look through a report unless his attention is drawn 
to the particular pages concerning his division. T think that is a matter which 
will have to be decided in each province. If the U. P. is satisfied that the 
pot read a long report, a summary report is much the beet thing; 
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If on the contrary there is a feeling in a proving (and the provineiai *B»i- 
culturist should know) that the details are interesting god Would he read* then 
I think a useful purpose would be served by circulating thefuli report ; but 
obviously no full report should be written expressly for that purpose, 

Mr. Mouse : May I make one point in explanation t in theU. P., every 
1). F. U. has a copy of the experimental hies for his division and knows as m u o n 
about what is going - on in them as the Silviculturist does. 

Mr. Champion : That is of course exactly as it should be. I said just noW 
the U. F. led iu liiis matter. They circulate a printed programme and the 
list of experiments controlled by the Silviculturist himself, with enough informa- 
tion to tell what each is about ; and also a supplementary hst of experiments 
controlled by the Divisional Forest Officers. THe organisation and execution of 
the work has advanced further in the IJ. P. than elsewhere, with very satisfac- 
tory results. ..... 

Mr. Howabd : Speaking as a Divisional Forest Officer myself, 1 can assure 
you tnat wiien 1 receive a report of even 20 pages, all 1 do is to write on it 
* hie ’ and that is tbe end of it. One of the ideas of the leaflets is that they do 
not give the whole mass of the stuff at one time. You get a small leaflet and * 
read through it, then after a wnile you get another. And funner, to mane 
Sure that tney do learn something about ihe matter we endeavour as far as 
possible to summarise even that leaflet, ana we put the summary on the first 
page so tnatjthe really lazy officer can look at the summary and throw it into tfle 
waste paper basket and still know roughly what we are driving at. 1 suggest 
that if every province did that it would be a good thing. 

Mr. Champion : Before we actually get to the question of discussing the 
draft resolution, i would like to refer you to a summary note by me which 
all the provincial silviculturists — and I think as many other officers as I had 
copies for — have received. Mr. Pratap Singh gave us a very short survey of 
it, but there are one or two points on which further suggestions were expected 
in the course of the discussion, and those suggestions not having been made, 

I would like to draw attention to them so as to prevent their being over looked- 
On the second page there is a remark headed ‘ Co-operative investigations 
Most of you know about the co-operative investigation on sal management 
and regeneration problems which resulted in a lengthy report, and several 
others have been suggested. 1 should like to ask that a clear opinion by the 
conference be incorporated in the resolution as to whether the sal investigation 
in particular was a step in the right direction, whether we should continue to 
develop that idea, or whether it is uncalled for, the same work possibly being 
done at less expense and equally well simply by coirespondence and compilation 
here. Actually we all derived a great deal of practical benefit from the sal 
tour in that it resulted in officers of one province who are keen on this 
side of the work visiting other provinces and getting some idea of the locgl 
forests and forestry, bix provinces participated in that investigation and at 
least six provinces or States are concerned with the teak technique or certain 
other forest problems. 

The subjects now proposed must be put in order of importance because 
each one of them is a year’s work. 

Mr. Osm asxon : With regard to these co-operative investigations, we 
simply have not got the staff to lay out more experimental plots. Mow much 
would the Forest Research Institute be able to contribute in the way they did 
for the bamboo plots f . 

Mr. Howabd (Chairman) : The fact that you pass a resolution saying that 
you want co-operative investigations made does not bind you to lay opt any 
single plot you may be asked for. Though we are perfectly prepared to agree 
to this resolution, 1 can assure you that if they askqd ns to lay out a lot of hew 
plots in the United Provinces, we should have to refuse because we have so much 
ip hand that our silviculturist is already very much in arrears. * ; : 

Mr. Champion : I did not mention the bamboo investigation that we have 
made. The bamboo work that we did in the provinces was definitely lay ing o ut 
experimental plots as it was desirable that they should be on similar Hues ip 
different provinces and provinces had no staff to do the work. It was a vary 
different thiflg from our sat investigation where the mam objeot was to gst 
interested officers together for discussion both in the forests and at the table 
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tosummarise the position and see what further work was required, lie sug- 
gestions made were the outcome of the tour, but we left it to the provinces to 
adept those suggestions which are nothing more than recommendations. 

(Representatives of provinces then recorded their opinions as to the relative 
importance of the several suggestions for co-operative investigations with the 
following results, 1, 2 and 3 representing the order for the provinoe in 
question 

Statistical Research in Irregular Crops. — Bombay 1, Burma 1, Kashmir 
1, United Provinces 1, Punjab 2, Central Province^ 2, Assam 2, Bihar 
and Orissa 3. 

\ 

Grazing problems. — Central Provinces 1, Punjab 1, Bombay 2, United 
Provinces 2, Madras 2, Kashmir 2. 

Regeneration of evergreen forests. — Bengal 1, Madras 1, Travancore 1, 
Assam 1, Mysore 3. 

Regeneration methods for teak. — Bihar and Orissa 1, Mysore 1, Central 
Provinces 3. 

Fir and Deodar regeneration. — N.-W. F. P. 1, Punjab 3, Kashmir 3. 

Controlled Burning.-— Bihar and Orissa 2, Mysore 2.] 

Mr. Howard : Is it agreed that we should go on with the idea of co 
operative research on the lines of the tour ? — (This was agreed, nem. con.) 

Mr. Champion : It is obvious that provinces fall into two or even more 
groups without a great deal of overlap. Those who are particularly interested 
in the regeneration of evergreen forests are mostly absent from the list of 
provinces in which grazing problems are of first importance. In reaching a 
decision on the point we shall have to consider what is practicable. These 
subjects cannot all be dealt with in the same way, for instance in the ease of 
statistical investigation of irregular crops, there would be nothing whatever to 
be gained by touring as we did for sal. We are here concerned mainly with 
methods of investigations, the actual work to be done by the provincial silvi- 
culturists on lines agreed as most promising of clear results and standardised 
in order to keep the work in uniform lines. 

Grazing is likewise a subject in which the Forest Department could not do 
a great deal because everything which should he done involves expenditure 
which we cannot afford to incur. The results of the 0. P. experiments we shall 
hear later, and here again I think we can only progress by trying out different 
methods, as the C. P. is doing. A preliminary survey is already in progress 
and I think it should not be long before we can suggest lines of work to provinces 
which are sufficiently interested to take it up. But the question will-come up, 
“ Has the Silviculturist time to take it up and if not, can the D. F. 0. do it . 
T am quite certain we shall find that the majority of provinces will sav that they 
cannot undertake it. 

The regeneration of evergreens offers more promise for work of this kind. 
T have, fortunately for myself, been able to see most of the important centres of 
work and we certainly are getting somewhere with it. 

The regeneration methods for teak, surprisingly enough, have drawn 
practically no votes. Bihar and Orissa and Mysore put it first, and the Central 
Provinces put it third : the other important provinces do not include it It 
would not look as though there was any particular demand for any special work 
on that subject. I think perhaps the reason for that is that teak' work in those 
provinces is already such a matter of routine that everybody feels that such 
progress as is possible can be made by the D. F. 0. who is in a very strong 
position as compared with the Silviculturist, for he can money and staff for 
it, and lias to make frequent inspections as a routine measure. 

So actually it looks as though we should take up the regeneration of tropical 
evergreen forest first and do what we can simultaneously with the irrefculwr 
crop and grazing problems. It looks as though we can make some progress 
with these two by getting together and discussing things on the spot, and at 
the Same time, as the Chairman has said, we can utilise the opportunity for 
iiscussing other problems of mutual interest. The North-West portion of 
India is rather left out of this and I see no reason why the North-West 
provinces and States should not co-operate in a similar way in their own special 
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problems, such as treatment of fir forests. 'These problems have to be s^v»«! 
before the urgency arises, otherwise we get the only top common pbiittbn #«©»/,, 
something must be done and prescriptions are put forward for doing things 
on a big scale which ought never be done until preliminary investigations have 
been made. 


Mr. Homfray : I see that the record of the sal investigation suggests ho# 
far the different provinces can go in solving their own problems and I have 
been wondering if we could not go a step further and suggest that the Central 
Silviculturist might draw up a general project in consultation with the provinces 
concerned and suggest a programme to each. 

Mr. Champion : For the regeneration of evergreen forests, which we put 
first in our list, I have already summarised the position. As regards the dis- 
tribution of work which Mr. Homfray suggests, the more we go into these 
problems the more complex we find them to be. We actually found for sal that 
we had to differentiate 13 types of forests, in any one of which it would be 
dangerous to apply without check the results obtained in the other 12. If that 
applies to a relatively simple problem like more or less pure sal forests, it would 
apply still more to the complex one of evergreen forests. T think myself we 
could very usefully visit together the four or five centres where evergreen forest 
problems are met, "just as we did for sal, discuss the thing on the spot and draw 
up a programme. It may be questioned whether a further summary is necessary 
for Ihe regeneration of evergreens. With regard to grazing I have been trying 
to issue a. summary for the last 2 or 3 years. The trouble is that there is very 
little to summarise. The information we have comes either from Europe 
fmainlv the Alpine regions) or North America, i.e., from temperate climates— 
in other words, nothing applying to tropical India. In India itself we have 
lots of petty experiments from which we cannot draw any final conclusions; We 
have the one systematic investigation in the C. P. which has not been arcing on long 
enough to give results, and one in Bombay, and in connection with these I think 
a summary wonld he definitely useful. 
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*■>. ■ ■ ’ ITEM 1 (d). ■ 

Forest Photography. 

Papers were contributed by Messrs. E. W. Carroll (Burma, p. 41), M. V. 
I&ttJrie (Madras, p. 44), E. C. Mobbs (United Provinces, p. 45), H. L. Wright 
(N.-W, F. Province, p. 47)', and E. O. Shebbeare (Bengal, p. 48), making sugges- 
tions concerning the preparation of the ‘ Photographic Manual for Forest 
Officers ’ which was recommended at the 1929 Conference. 

Some of these papers were circulated before the conference and short notes 
were received from Mr. F. W. Champion, the Silviculturists of Bengal and the 
Central Provinces, and the Forest Research Officer, Bihar and Orissa. 

A brief debate (p. 49) was opened by Mr. Shebbeare (Bengal), Messrs. 
Mobbs and Laurie also speaking, the chief point discussed being what to include 
in the Manual. Mr. Shebbeare proposed a draft resolution which was accepted 
with minor alterations. 

The following resolution was proposed by Mr. Shebbeare (Bengal) and 
econded by Mr. Laurie (Madras) and passed by the Conference : — 

RESOLUTION ON ITEM 1 (d). 

Resolved that — 

The time has now come for action to be taken for fhe compilation of |a 
Manual of Forest Photography. Realising the differences of equipment and \ 
attainments, this Conference considers that the requirements could most usefully 
md economically be satisfied by the compilation and separate publication of 

( % ) general information and, hints likely to be useful to the average 
forest photographer, and 

(U) a much more detailed manual for research officers md the more 
serious forest photographer. 

The conference further considers that in the first instance no one person 
could be asked to compile all the information required, and recommends that all 
the notes and draft lists of contents that have been prepared for this conference 
should be sent to all Provincial Silviculturists, who should circulate them to all 
interested Forest Officers in their Provinces inviting further suggestions. All 
suggestions should then be sent to the Central Silviculturist who should arrange 
for their final compilation. 

• • * * • • * 


Report by the Silviculturist, Forest Research Institute, on action taken 
on the Resolution passed by the 1929 Conference. 

The Resolution passed in 1929 reads as follows 

Resolved that 'this Conference accepts the proposals of the Central Silviculturist' as 
modified by the Committee and in open debate. 

Proposals as accepted : 


1. Every Silvicultural Research Office should have a good camera suitable for forest' 
work. 

2. Every Silvicultural Research Office should have a classified collection of photo- 
graphs. The classification should as far as possible be uniform. 


3, Every Silviculturist should himself photograph unless one of his staff can do it, 
»d should look unon the camera as an indispensable recording instrument for expefi- 
lental plots and the forest generally. 

4. Each Provincial Silviculturist should send in annually to the Central Silvieufturist 
direct print of each photo likely to be of general interest, which has beep addod'to hia 

ollection during the year. The amalgamated collection of photos from all Provinces 
hould be circulated to Provincial Silviculturists with a note for eaal as to whetc the 
negative ia st ored The Provincial Silviculturists would write direct to the 

um 
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the negative for any prints required by them. 'fhe OwglNd Sflvieulturiat Wfli. similarly 
ask for any prints required by him, and these would be supplied on his standard sine (Full 
plate). 

5. The Research Institute should store negatives for those I^ovinoes which 'wish to 
place them in liis charge. Such negatives would be returned by line Research Institute if 
at any time the Province should wish to store its own collection. 

6. The Photo Section at the Forest Research Institute should afford all possible assist' 
auce with photographic work in this connection. 

7. The Central Silviculturist should maintain as complete a collection as possible of 
foreign photos and slides of general silvicultural interest. 

8. Ah opport unity offers, trials should be made under forest conditions of possible 
improvements such as stereoscopic vi#ws, special appliances, etc., remits obtained being 
circulated for information. 

9. A short manual dealing with photography in the forest under Indian conditions Js 
required. It could best be compiled by the collaboration of officers having special know- 
ledge and experience of the subject. 

The Government of India accepted this resolution as it was passed. 

1. Cameras in use are reported to be : — 

Assam. — Kodak Automatic, 4" X 5". 

Bengal.—i plate Tropical Sanderson (1930), Triple extension, Thornton 
shutter. Goerz Anastigmat F.|6.8. 

Bihar and Orissa. — J plate Ensign Empire camera (1929), Boss Homo- 
centric F.|6.3. Triple extension. 

Burma. — Sinclair Una 1 plate Ross Xpress F.|4.5 Stereo fittings. 

Central Provinces. — i plate Sanderson. Cooke Anastigmat. 

Madras. — i plate Thornton Pickard Special Ruby Reflex, Cooke Anastiir- 
mat F.|4.5. 

Silviculturist uses his own Agfa-Isolar 9 X 12 cms., Agfa Solinear F.|4.5. 

Punjab. — 3 cameras, viz., Kodak No. 2-A ; £ plate Sanderson Tropical, 
Ross Homocentrie F.|6.3 ; no details given of the third. 

United Provinces. — A full plate camera with i plate lens and indifferent 
shutter. Silviculturist uses private i plate camera extensively. 

2. the Punjab, the United Provinces, Bihar and Orissa, Bengal, Madras 
and Burma have classified collections of photographs, and are beueved to be 
using tile Forest Research Institute classification. 

3. Madras and the United Provinces have experienced photographers as 
Silviculturist. In Burma and the Punjab many forest photos by other officers 
have been added to the collections. Relatively few photos have been taken in 
the remaining provinces and to this extent the resolution has not yet been carried 
out. 

4. A collection has been circulated annually as proposed. 

5. Negatives are now stored at the Forest Research Institute. 

6. A large amount of work has been done at the Forest Research Institute 
for the United Provinces, the Punjab and Madras, and copies of photographs 
taken oy the Central Silviculturist in the same provinces and in Bengal, the 
Central Provinces, and Bihar and Orissa, have been sent out for the provincial 
collections. 

7. faery few foreign photos have been received at the Forest Research Insti- 
tute. The lantern slide collection has been increased from 497 in 1929 to 1,263 
in 1934 and slides have been issued on loan to the Punjab, Bihar and Orissa, and 
Bengal. 

fl. A number of stereo photos have been taken. 

9. A photographic manual has not yet been compiled as no one baa been 
$M*id ready h> undertake thetask. J 

‘ ' " ' :> Si f - '' 
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[Item! (d). 


Contributed by E. W. Cabrobl, Offg. Conservator of Forests, Northern Circle, 

Burma. 

A Few Notes on Practical Jungle Photography, 

1. Photographs taken by silviculturally-minded Forest Officers can be 
classified under the following heads : — 

1. Close-ups of branches, leaves, flowers, fruit, etc. 

2. Half-lengths, boles of trees, etc. 

3. Undergrowth. 

4. Medium-distance photos, e.g., of regeneration. 

5. "Whole trees — e.g., single specimens, plantations. 

6. Landscapes — e.g., afforestation. 


2. Apparatus . — It is unfortunately true that the only type of camerai cap- 
able of taking all the above subjects perfectly is a plate camera of the hand-and- 
stand type with a really good rising front. The camera must be ai plate model 
as for accurate focussing (e.g., for subjects 1 and 2) the ground-glass screen 
must be used while an exceptional rising front (all the better if combined with a 
swinging back) is essential for the numerous exposures one has to make of sub- 
ject 5. 


The great objection to these cameras is the length of time demanded by the 
taking of a photograph. What with assembling the stand, selecting the point 
of view, arranging the stand on uneven ground so that the camera is level, 
focussing through the back screen and testing the exposure, I have seen an 
eminent Silviculturist who was also an experienced photographer take a timed 
25 minutes over one exposure. 


This is not good enough. It is liable to prevent the taking of photographs 
that ought to bo taken, or if the photographer is conscientious enough to insist 
on making exposures, it prevents him covering as much ground as he would 
otherwise have done in the course of a morning. 


For this reason it is very well worth the while of any officer who is ex- 
pected to take photographs to carry about a camera of the reflex as well as one 
of the hand-arid- stand type. Tn this connection it is to be pointed out that 
whereas the eminent Silviculturist mentioned above took 25 minutes over a 
couple of exposures from the same spot, the writer, using a reflex, made four 
different exposures of the same subject from different points of view in rather 
under 5 minutes. There was nothing to choose between the two sets of photo- 
graphs. 2 


Further notes about cameras. 


3. The hand-and-stand camera. — Whole-plate and hadf-plate cameras are as 
extinct as the dodoamd should be relegated to the shelves of a museum. 


With the flue grained and perfectly sharp) negatives obtainable with the 
greatest of ease these days and the foolproofness of enlarging apparatus all that 
is wanted for silvicultural purposes can be achieved by a \ plate camera. 
Actually a smaller camera would do but the writer recommends $ plate as focus- 
sing, generally in poor light, under a dark cloth is, in practice, rather difficult 
with smaller sizes, and as 1 plates are probably the commonest size of plate used 
and fresh supplies can always be got. 


The Reflex camera .— Any good class 3$" X 2\" or \ plate model would do, 
the main point being that it should possess as big a range for the rising front as 
is possible for this type of camera. The more efficient the rising front is the 
lefts often will it be necessary to make use of the hand-and-stand camera. 


The ideal pair 


{ 


(t) A Sinclair * Una ’ \ plate hand-and-stand camera 
( ii ) A Newman-Sinclair | plate Reflex. 


The writer of this note was fortunate enough to possess this combination 
for some year$ before the imposition of the ‘ out *, The advantages of that 
particular reflex were that it took the same plate-holders a^ the ‘ TJng ’ and that 
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it possessed a guaranteed accurate shutter of the Compur type and not that 
abomination, a roller-blind. These cameras have not been made for the last 
ten years or movt, btit there are still a few on the market. 

Before leaving the subject of cameras it should be pointed out that perfect- 
ly good photographs of subjects 3, 4 and 6 can be made with any camera of the 
Kodak type. 

Miscellaneous Notes. 

4. Plates or Films. — As far as results are concerned it is absolutely immate- 
rial which are used. 

An objection to plates is that if halation is to be avoided they should be 
backed and backed plates are not always easy to get. On the other hand, if a 
developing tank is used, plates are vastly easier to develop, fix, wash and dry 
than films are, and developing can be done, in fact, is best done, by daylight. 

Films are easier to cam- about and store and any common film is more or 
less lialation-proof. 

In any case, whether plates or films are used, photographers are advised to 
use orthochromatie (or, after experiment, panchromatic) types and to stick to 
one make, so that its peculiarities become known. 

While on the subject of plates there is one point that should be mentioned 
and that is that anyone using plates should understand the internal construction 
of plate-holders and be prepared to replace the strips of velvet used to exclude 
light. If these become worn and smooth entirely or partially fogged negatives 
will result. 

5. Putting plates into dark slides. — If panchromatic plates are used there 
must be absolute darkness both for putting them from the original box into the 
slides or from the slides into the developing-tank. The writer uses one of the 
several changing-hags on the market and insures still further against fogging 
by putting a thick blanket on top of that. 

With ordinary and most orthochromatie plates such elaborate precautions 
are not necessary. If the changes are done by day-light the changing-bag 
should be used. If at night it is only direct lamp-light that must be guarded 
against. The writer has found no harm to he done if plates are put in one room 
of a bungalow with an oil lamp burning in the next room and the door left open. 
Full moonlight also does no harm to a plate. 

6. Use of Chanping-bags. — When changing-bags are used on the occasions 
mentioned in the last para, the operations must, of course, he performed by sense 
of touch only. 

It is by no means easy to put 12 plates either from the original box into 
plate-holders or from them into the tank correctly and without damage to the 
plates. This is particularly so on a warm day when the touch of a damp finger 
on the film side of the plate leaves an ineradicable mark. A very considerable 
amount of practice with old negatives and the thinking out of definite systems 
are essential before either operation is undertaken seriously. 

7. Lens-hood. — The taking of photographs more or less straight into the 
sun is sometimes unavoidable and occasionally advantageous. On such ocoa- 
( ions a lens-hood is essential. 

8. Stands — A first class wooden stand is essential. Time will he saved 
when getting the camera level if the screw is detachable. If two cameras are 
used the threads may not be the same and different screws may have to be 
carried, ftparc screws should be available in case of loss. 

9. Exposure-meter. — Modern plates and films possess enormous latitu de 
and a possible picture can be produced with an exposure 100 per cent, or more 
wrong. 

All the same the picture is undoubtedly better and enlargement is Vastly 
facilitated if exposure is approximately correct. ; 

For most open-air subjects exposure can be calculated in a few seconds from 
live revolving meter in the Burroughs & 'Wellcome photographic diary. 

In shady jungle, however, the use of a more complicated meter is necessary, 
Tliero are numerous makes on the market and all are good. The chief thing is 
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f<n»the photographer Id know how to rise the one he has and be able tOgtrarttiitee , 
results. Practice is obviously essential. 

The taking of the photograph, i : 

10. The time of dap and point of view , — Most silvicultural subjects include * 
a number of trees or plants at varying distances from the camera. If these are 
to show up well in the photograph one side of each tree should be in the sun and , 
one in the shade and this can be achieved only when the snn is fairly low and if 
a view-point is selected with the sun well to one side. 

If possible photos should be taken before 10 a.m. or after 4 p.m. 

It sometimes happens that one wants to photograph an immovable object 
from a particular spot and that the sun is in the wrong position when the place, 
is first visited. In such cases, if time is available, it is well worth while cal- 
culating with a compass at what time the sun will be right and then returning to 
the place to make the exposure. ■ ' 

11. Composition of a photograph. — This note is not a dissertation on Art, : 
so all that will bo said- on this subject is that if there is only one principal object 
in the photograph it should not he in the exact centre while if there are two or 
more some attempt should be made to ‘ balance ’ them. 

12. Scale. — All forest photos should include some object by whioh the size 
of the object being photographed can be judged. A human being, a walking 
stick or, in the case of close-ups a section of a measuring tape are suggested. 

13. Focussing. — Forest subjects can be divided into two main types aa 
regards focussing : — 

(a) those in which all detail should bo equally sharp ; 

(h) those in which it makes for clearness if only the principal object or 
objects are sharp while the remainder of the photograph is out of 
focus. 

Nothing need be said about the entirely sharp type except that a small stop 
(say f .116) must be used and the exposure calculated accordingly. 

When only one object is to be sharp, differential focussing must be employed 
and the photographer must try different stops at the same time examining the 
results on the ground-glass to decide which stop suits his purpose best. 

Diffei •erit ial focussing is invaluable on a sunless day as it is the only possible, 
method of showing perspective. 

Treatment of exposed plates or films. 

14. The writer is strongly in favour of developing in the jungle. In Burma 
at all events professional photographers to whom exposed plates could be sent 
are few and far between, and even if plates are sent to them the odds are on their 
being scratched, damaged irreparably by finger-marks or improperly washed. 

Apart from belter work other advantages of developing oneself are (i) that 
one can see results and possibly retake unsuccessful photos ; (it) that all plates 
and films in the rains and panchromatic plates at any time should be developed 
as soon as possible aft^r exposure. 

The writer uses a tank and the time-and-temperature method for develop- 
ing plates, and dishes and the visual method for films. Rytol has been the 
developer used for many years. For. a dark-room lamp an electric torch wjth 
two discs of lion-actinic fabric inserted under the glass is most satisfactory. 

Hardener should invariably be used before development as, if plates are 
hardened, developing can be done with water at practically any temperature and 
the drying period, which is very dangerous when dust, or insects are about, can 
be shortened enormously and the film is rendered almost uninvulnerable to 
damage by moulds, etc., when stored in due course. 

A concentrated solution of hypo (acid hypo in the case of films) should be 
kept ready-mixed and be brought to the temperature of the water to be used for 
developing and washing. This is because (for some reason unknown to the 
wftffer Who i» no chemist) freshly made hypo makes the water in which it is 
dissolved much colder than it was before. 

If u frilling ” of the negative is to be avoided all the solutions in which 
negatives are placed must tie approximately the same temperature. 
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16 . Washing is the chief difficulty of developing in camp and unless those 
is plenty of clean water available, say, £ dozen kerosine-oil tins full, developing 
definitely cannot be done. Assuming that such a quantity of waiter is available 
the writer has found that the best washing- vessel is a kerosine oil tin (which is 
free from rust) with a few small holes punched in the bottom of it. 

If plates nro used the whole rack containing them is placed at the bottom of 
the tin, while if films are used they should be cut into strips shorter than the 
height of the tin, each strip then being suspended vertically in the water. 

The operation of washing then consists of a servant keeping the water up 
io the top with the household bath mug while master sits back with a well- 
earned pipe and organises the water reserves. Washing should be earned on 
for at least half an hour. 

16. Drying is accelerated considerably if surplus water is wiped very care- 
fully off the negatives with well-washed and non-gritty fingers. If the nega- 
tives have been really well hardened they can then be dried either in the (not too 
hot) sun or reasonably near a fire or lamp. 

Don't alter the rate of drying of a negative in the middle of that process. 

17. Printing . — The important part of the result, i.e., the negative, having 
been obtained printing can generally be left until one returns to headquarters. 
It is useful, however, sometimes to be able to do a print at once, and for this 
purpose a packet or two of self-toning paper and a printing-frame can be in- 
cluded in the kit. 

18. Enlargements . — The making of enlarged negatives or prints is generally 
best left to professional photographers. 

*•••••• 


PAPER (II). 

Contributed by M. V. Laubib, Silviculturist, Madras. 

Preparation of a photographic manual. 

Points with which such a manual should deal with are : — * 

(1) Apparatus — suitable types of cameras stands, lenses, eto. 

(2) Materials — best kinds of plates and films to use, etc., for particular 

subjects, including use of filters. (Trials by Central Silviculturist 
of different filters — e.g., green filters covering a very narrow 
speeiral band — for getting differentiation between varying shades 
of green so as to be able to distinguish foliage of different species 
when mixed up together). 

(3) Actual field work. — Best kind of lighting for different subjects. 

Selection of view point. 

Exposures. 

Exposure meters and tables. 

How best to deal with difficult subjects. 

Excessive contrast, halation, Insufficient contrast, movement, etc.. 

Particulars that should be recorded for the titles of silvicultural photo- 
graphs. 

(4) Development and printing — with special reference to tropical con- 

ditions (tests with developers for work at high temperatures to 
be made by Central Silviculturist with different materials), papers 
and printing methods to use in order to get permanency under 
tropical conditions, etc. , , 

(5) Stereoscopic photography — its uses, — apparatus required — (special 

stand head for single lens cameras, etc.), its limitations—- best 
sizes to use — best methods of presentation. (Trials to be made 
with anaglyphs — transparencies on diapositive films, etc.) — best 
types of apparatus for viewing stereo photograph*. 
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(6) Silvicultural Photo collections and records— methods of keeping 
print and negative collections— -negative storage and preservation — 
methods of mounting and titling prints — indexing and referencing, 
etc. 

Hie above points are just jotted down on the spur of the moment, and lay 
no ftls-im to completeness. Other chapters might deal with Lantern-slide pro- 
duction, Cinema photography, etc. 

The book should not replace any of the standard photographic text-books 
but deal with photography from the special view point of silvicultural research 
officer. A full bibliography should be included. Mr. F. W. Champion could 
doubtless provide much valuable information, — and might be the most suit- 
able person to write the book — at any rate the technical portion. Mr. Seaman 
might also bo of assistance. 

• * • • • • • 

PAPER (III). 

Contributed by E. C. Mobbs, Silviculturist, United Provinces. 

Forest photographers can be divided roughly into two classes. Firstly, 
there is the large body of camera owners, who do not know much about photo- 
graphy, and whose chief concern is with the exposure ; developing and printing 
are usually lefi to other people. Secondly, there are the more serious photo- 
graphers, among whom all Silviculturists should be included, who go more 
deeply into tiie question of cameras, plates, filters and other matters affecting 
exposures, and who also are concerned more intimately with the developing 
and printing of their own exposures, and sometimes also of other peoples. 

Both classes probably feel the need of a manual of photography, but they 
do not require the same information. In dealing, therefore, with the question 
of a manual of forest photography, it is necessary to decide first of all whqm 
the manual is intended for. It will probably be generally agreed that in the 
first place the manual should be for the serious and would-be serious photo- 
grapher. But the first class of ordinary photographers should also be catered 
for. They have numerous opportunities of taking photos .that a Silviculturist 
cannot obtain. As it is they often produce quite good photos, and with a few 
hints and a little information to enable them to make better use of their 
cameras, they could contribute very valuably to a provincial collection of forest 
photos. 

I suggest, therefore, that in the first, place a fairly comprehensive manual 
of forest photography be compiled, and that then a brief summary of points of 
interest lo ordinary photographers be issued. The latter would definitely avoid 
anything liable to confuse, and would contain information applicable to the 
ordinary folding camera, and to the common makes of roll film, film pack or 
plates, and might also contain a little additional elementary information on such 
subjects as exposure meters and their uses, stops and their uses, etc., which 
might not appear in the detailed manual. 

I have drawn up a list, as an appendix to this note, of the points which I 
think should be dealt' with in the manual. But these are only the points on 
which I personally feel need of information. Others will probably not feel the 
need of information on all these points, but may require information in other 
directions. 

I suggest, therefore, that one officer, preferably the Central Silviculturist, 
ho nominated as the compiling officer, and that all Provincial Silviculturists 
and any others interested in photography who may so desire submit to him 
lists of the points Which they consider should be dealt with in the manual, 
grouped under convenient heads. The compiling officer should then amalga- 
mate all these lists and circulate the final list. All Silviculturists and others 
who have sent in suggestions should then write brief notes on as many of the 
points as they can, based on their own experience. The compiling offioer would 
then amalgamate these notes and supplement them with nates from standard 
works of referonce and if necessary with notes from manufacturers of photo- 
graphic materials. 
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Points to be dealt with in a Manual of Forest Photography, 

Light conditions in the forest. The difference in actinic value of light 
at different times of the day compared with light at midday under different 
conditions of shade. 

Plates and films. Comparison of speeds, grain and hardness of film of 
different makes. Recommendations as to best plates or films for different 
classes of photography. 

Exposure meters. Different makes and suitability for forest work. Allow- 
ances to be ma$e for various types of work. 

Stop and Exposure. When to choose between a small stop and a long ex- 
posure and a wide stop and a short exposure. 

Exposure. When deliberately to over expose or to under expose. 

(f.g. When a photo has to be taken in fairly open forest at midday, it 
might be advisable deliberately to over expose the plate, so as to 
make sure of getting the details of the shadows, and then to 
reduce the high lights after development. 

On the other hand, when photographing a single tree against the sky, 
it might be better sometimes deliberately to under expose, so as 
to got a silhouette of the crown form.) 

Filters. Grades by different makers and their uses with various kiuds fit 
plates or films. When it is better not to use a filter, and when to choose between 
different grades. 

{c.g. For some views T have used a red filter with a panchromatic plate, 
involving 24 times the normal exposure. If trees in the fore- 
ground are to be silhouetted, this is quite suitable. But if details 
of forest or trees are required, a much milder orange or yellow 
filter would be better.) 

Development. Relative effect on various types of plates and films. Use 
of desensitisers. 

(This 1 consider very important. Often one has no option in the matter 
of time of day or lighting conditions in taking a photo, and one 
knows beforehand that the plate will be definitely either Hat or 
over exposed. Much could probably be done to help matters if 
one could choose a developer that will either enhance contrast, or 
will soften contrast, as the ease may be.) 

Improving the negative. Intensification, clarification and reduction. 
Types of reducing agents and their relative effects. 

(c.y. In lantern slide making, 1 nearly always clarify the plate in a 
■weak leducer, and sometimes intentionally over expose or over 
develop to permit this.) 

Printing papers. Types of papers and their speeds. Effect of speed on 
nature of print. Suitability of different papers for different subjects, and for 
different grades of negatives. 

Development of gaslight and bromide papers, and of lantern slides. Com- 
parison of different developers, with special reference to enhancing or soften- 
ing contrast, and bringing out of detail. 

Toning— toning agents and their effect ; value of toning. 

Notes on colour photography. 

Notes on Cinematography. 

1 \ 

Note by Mb, E. W. Oabboix. on Mr. Mobbs* paper On the proposed Manual of 

Photography. 

Personally T am not in favour of producing a comprehensive manual as be 
suggests. There must already be in existence standard works on photography 
which are bronghi gp .to date at frequent intervals by experts and which con- 
tain information on all or nearly all of the branches of the subject mentioned 
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by Mm, Such standard works would be considerably more attractive, com- 
prehensive and up-to-date than a departmental manual would be a couple of 
years after it had been printed. I suggest that each Silviculturist's library 
should include one or two of such standard works and also several more ele- 
mentary books. The Silviculturist could lend these out at his own discretion 
to people interested; 

What I think our manual should consist of is a series of notes on points in 
connection with which, owing to existence in India and to touring in the jungle, 
our practice must differ from practice in more civilised surroundings. To that 
end I suggest that one or two of the better class standard works be taken., and 
that 

(*) a list should be made of the various subjects dealt with, including, 
of course only such subjects and such details that are of interest 
to a forest officer in that capacity. 

( ii ) Against each of these subjects it should be recorded in separate 
columns — 

(а) whether the notes in the books apply to India generally or not ; 

(б) whether they apply to a touring forest officer or not. 

Our manual should then, to my mind, consist of comprehensive practical 
notes on the subjects and details against which “ No ” had been recorded in 
Cols. 2 and 3 of the list, and also of information on points of interest not record- 
ed in the original books. 

2. I am going home on a year’s leave very shortly and if I can be of any 
assistance in the way of selecting books on Photography in England I should 
be delighted to do so. 

##•#•#« 


PAPER (IV). 

Contributed by H. L. Weight, Conservator of Forests, North-West Frontier 

Province. 

The first point to be considered is whether the manual is to be a self-con- 
tained treaties $n forest photography or merely supplementary to existing 
handbooks. 

There are so many good handbooks on photography already in existence 
that it seems unnecessary to add to them and for this reason a comparatively 
short pamphlet dealing with the special aspects of forest photography is pro- 
bably all that is necessary. 

This should suggest the most suitable types of apparatus,— -cameras, stands, 
lenses, filters, etc., — and of materials, — plates and films, — for forest work, and 
should also give hints on such subjects as lighting, stops to be used and expo- 
sure. % 

As regards exposure and photographic processes in general, one of the 
best guides for the ordinary worker, rather than the expert, is the Wellcome 
Exposure Calculator, Handbook and Diary. This might well be adopted as the 
standard book to he used and the manual could then give any supplementary 
information required, such as a special Exposure Table A for forest subjects. 

All that is required of the worker in the forest, is to be able to make nega- 
tives suitable for producing enlargements which will show what they were In- 
tended to show, and there seems no need therefore for the manual to go further 
than the production of the negative. Prints and enlargements are usually 
much better produced by the professional. 

An important section of the manual will be that dealing with titling, the 
information to be recorded and the formation of silvicultural photographic 
collections. It is a matter for discussion whether all provincial collections 
should not be formed of prints of a uniform size, e.g. t half or full plate enlarge- 
ments, and printed in a uniform process, c.g., glossy bromide. 
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PAPER (V). 


By E. 0. S hbbbeare , Conservator of Forests, and W. E. Hodge, Deputy Con- 
servator of Forests (Bengal). 

It is suggested that the proposed manual should be as Simple and as non- 
technical as possible. The following suggestions for headings are put for- 
ward - 

(a) Brief description of various hinds of cameras, wdth the advantages 

and disadvantages of each. Reflex, Leica, Stereoscopic, &c. 

(b) Brief description of types of lenses, with advantages and dis- 

advantages. Wide angle, large aperture, etc. 

(c) Types of shutters with advantages and disadvantages. Focal plane, 

compur, &c. 


Difference between lens and shutter speeds. 

Large opening means loss of focal depth. 

Systems of marking openings — U. S. and /. 

(d) Plates. Advantages and disadvantages of panchros. Cut film v. 

plates. Film packs. Non-halation plates, &c. 

(e) Colour filters, sky filters and their uses. 

(/) Enlarging if a small camera has to be used. 

(<j) Development. Temperatures, difficulties of developing in the hot 
weather. Emulsion hardeners, tanks, intensifying. 

( h ) Common troubles. Pin holes in bellows. 

Vi round glass focussing screen the wrong way round. 

Fungus on lens. Diaphragm shutter rusty. 

Plates damaged by damp and heat. 

(i) Exposure meters, notes on exposures, lighting, best time of day, etc., 

for forest photographs. 

(j) Printing, retouching, etc. 

#•#**## 


Note on papers (it) and (v) by F. W. Champion, Deputy Conservator of Forests, 

United Provinces. 

I doubt if a photographic manual is really necessary, considering the 
numerous admirable manuals that are already on the market. A publication 
like the ‘ Dictionary of Photography ' deals with 95 per cent, of the subjects 
required, and many of those listed are the mere A. B. C., of photography and 
hardly require to be printed in a special manual, as presumably any one who 
wants to take photographs must have some idea of the subject. * 

Certain difficult points, such as hot weather development and special light 
filters, might require special mention, hut a complete manual seems to me some- 
what superfluous. 

If however a special manual is considered necessary I shall be only too 
pleased to co-operate, even to the extent of writing it, if so requested — but, such 
a manual would require a good many diagrams and illustrations and would he 
expensive to produce. 

• • • * * ,♦ * 


Extracts from remaining notes submitted. 

(t) Silviculturist, Bengal. — “ A Photographic Manual is absolutely toeees- 
sary. It should he as non-technicad as possible ”. 

(it) Silviculturist, Central Provinces. — A Photographic Manual for forest 
use wonld he most useful : it should he of an elementary nature, as few forest 
officers are expert photographers and those who are experts would not he in 
need of such a manual. I would suggest that a draft should he prepared at 
Debra Dun and that each province should nominate one officer, interested in 
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photography, who should be asked to scrutinise the draft and to offer sugges- 
tion? for alterations, before the manual is published. 

(tit) Forest Research Officer, Bihar and Orissa. — A Manual of Forest 
Photography would certainly be valuable. 


Report of Debate. 

Mr. Shebbeare : Gentlemen, I want to ask for suggestions more than any- 
thing else. 1 have had notes written by about five people but the point we want 
to deal with is what are most important things to be included in the Manual. 
Mr. Laurie and Mr. Mobbs are both here and I will ask them to tell us what their 
views are as to what should be included in the manual. 

Mr. Mobbs : There is considerable difference of opinion as to what should 
be included. One note from Burma says that a full plate camera is as dead as a 
dodo and should never be used. I don’t think so myself. I think this confer- 
ence if it begins to discuss what should be put in a manual will never finish. 
What 1 think should be discussed is how a manual should be compiled and 
then when we have discussed the methods of compilation, leave it to those people 
who do Ihc compiling to decide for themselves as to what should he put in the 
manual 

Mr. Laurie : I agree with what Mr. Mobbs has said. I think the best way 
of compiling this manual would be to circulate a skeleton outline to everybody 
interested in foresl photography and to get their ideas regarding what ought to 
be put in each chapter and also to add every kind of useful tip. The informa- 
tion should then be returned to the Central Silviculturist who would either him- 
self compile the manual or depute somebody else to do it after deciding what 
should be included and what should not be included. Regarding the scope of 
the manual, 1 think that it ought to be for the would-be serious photographer. 
There would possibly be in an appendix or a special chapter dealing with the 
difficulties of the ordinary camera owner who does not intend to be serious but 
who gets his films developed by the local photographer. 

Mr. Mobbs : I made a suggestion in my note and it has been made to me just 
now, viz., that the manual of photography will only be required by a few serious 
people. There are large number of people who take photos who do not want a 
big manual of photography. Tf we put a prcliminarv chapter in front for their 
use we shall give a whole lot of information that will be wasted. I think, there- 
fore, the belter plan will be to have a separate bulletin or leaflet for the amatour 
and a separate detailed manual for l ho serious photographer. I think, therefore, 
that our resolution might say something lo this effect, that this conference realises 
the necessity of a manual of photography both for the amateurs who are very 
numerous in the forest services and for the few serious photographers, and we 
should take steps to compile and publish separately general information for the 
inexperienced amateur, and detailed information for the more serious photo- 
grapher. 

• # • # • # • 


Note on Photographic Exhibit. 

An exhibit was arranged in the Forest Botanist ’s office to illustrate the sub- 
jects which might be dealt with bv the proposed Manual. Material was contri- 
buted by Mr. F. C. Mobbs, Mr Bbargava, and the Central Silviculturist, and 
arranged and explained by Mr. Mobbs. 

The exhibits dealt with the following subjects : — 

1. Use of small cameras such as the Leica and subsequent enlargement 

from the film. 

2. Comparison of panchromatic and orthochromatic plates. 

3. Comparison of plates, backed plates, and film particularly as regards 

halation effects. 

4. Stereoscopic work including instruments, prints and transparencies 

5. Colour photography— Agfa and Finlay processes. 
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6. Choice of printing paper to Buit a negative. 

7. Details in printing and enlarging work to reduce effect of defects lit 

the negative. 

8. Use of diaphragm in taking photographs. 

9. Effect of angle of view in taking photographs. 

10. Exposure meters. 


Note on Cinema Exhibition. 

The following forest films were exhibited in the Board Room on the even- 
ing of October 31st, Mr. Laurie being in charge of arrangements : — 

1. Timber extraction — (by tractors, elephants and man power) Chitta- 

gong Hill Tracts — by R. I. Macalpine. 

2. Raising a Teak Plantation — South Coimbatore Division, Madras — by 

M. F. Bridge. 

3. Telescopic Floating — (Deodar sleepers) from Punjab Silviculturist. 

4. Shikar Scenes in Nepal — by Wrangham Hardy. 

5. Jungle, Shikar and Village Scenes in the United Provinces — by 

D. Stewart. 

6. The Sunderbmds by E. O. Shebbeaire. 

7. Tractor logging (American) — D. N. Murty Rao, Forest Engineer, 

Bhadravati, Mysore. 

In addition, Mr. Shebbeare shewed the well known film of a fight between a 
cobra and a mongoose entitled u Killing the Killer ”, and some Sms of climb- 
ing in the Tibet Himalaya. 
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ITEM 2. 

Howard’s filing system in Silvicultural Offices. 


[Kial 


Proposals for addenda or corrigenda to the existing system or improve- 
ments in the method of printing were called for. Notes (p. 52) were submitted 
by Bihar and Orissa and the United Provinces and a summary was circulated 
by the Central Silviculturist (p. 53). 


These notes mainly expressed a demand for a redraft and extension of the 
heads 8 and 9 (Extraction and Utilisation). The United Provinces considered 
that the main heads under 9 should be drastically rearranged while Bihar and 
Orissa particularly felt the need for a complete revision and expansion of sub- 
head 94. Both provinces submitted draft suggestions. 


The Punjab reported that subhead 1213, Afforestation of Arid Areas 
required considerable sub-division for which a draft was submitted. 


The Central Silviculturist also reported that a system of arranging and 
numbering papers on the specific and general ledger files has become very 
necossary at the Forest Research Institute. 

A Committee consisting of Messrs. Howard (Chairman), F. C. Osmaston 
and E. C. Mobbs considered reclassification or rearrangement of heads 8 and 9. 
Their report was made by Mr. Howard who opened the debate (p. 54) on the 
subject. 

Mr. Champion explained how the provisional classification of heads 8 aud 9 
had been arrived at and the practical reasons why in certain respects it departed 
from the getieral principles of the system. He stressed that it was not designed 
for or applicable to the detailed records of a Utilisation Officer which is so 
much concerned with commercial matters not provided for under the silvicul- 
tural scientific heads for which the system was developed. 

The following resolution was proposed by Mr. S. H. Howard (United Pro- 
vinces) and seconded by Mr. F. C. Osmaston (Bihar and Orissa). It was passed 
unanimously. 


RESOLUTION ON ITEM 2. 

Resolved that — 

The report of the sub-committee be accepted. As the subject is too compli- 
cated to settle in the time at the disposal of the conference it is suggested that 
the existing scheme be continued till a better is evolved, but that Dehra Dun, locjil 
silviculturists and utilisation officers should attempt by mutual agreement to 
evolve such a scheme , and when evolved , it should be adopted. It should, bet 
shown for information at the next conference. 

Abridged Report of the Sub-Committee. * 

If the commi1tee*had attempted in the time at its disposal to work out a 
classification for these heads, 8 arid 9. we should have got into exactly the same 
difficulties ns are already being experienced. We therefore have not attempted 
to make out such a classification or to incorporate suggestions that have been 
made. We do not consider the conference should pass any resolution on this 
matter, but wo recommend that the whole of heads 8 and 9 be reconsidered by 
officers dealing with utilisation, fcf. p. 54]. 


Report of the Silviculturist, Forest Research Institute, on action taken on the 
Resolution passed by the 1929 Conference. 

The 1929 resolution was as follows : — 

Resolved that this Conference recommends the adoption of Howard's Filing 
(System for ftihrievlinvol records in all provinces, with the proviso that it should, not of 

the detailed recommendations of the Committee in the appended report. 
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Besol-ved that— 

Report of the Committee. 

The Committee accepts the conclusions reached in the Central Silviculturist’s paper 
with slight modifications. The recommendations then stand as follows :< — 

1. Howard's Filing System should be adopted for Silvicultural records in all 

provinces. It should not, however, necessarily displace an equally goad 
system already in use. 

2. Further sub-division when needed should be effected under the arrangement 

described in the above quoted paper paragraph 5*. 

■I Alterations, if any, should be made fry the Central Silviculturist with the agree- 
ment of the majority of Provincial Silviculturists. 

4. New editions of the Classification and Index should be printed from time to time 
whenever the number of correction slips becomes inconveniently large. 

The Government of India accepted the resolution. 

The northern provinces have been most interested, vis., Punjab, United 
Provinces, Bihar and Orissa and Bengal. Four editions of the System and its 
Index have been issued since the 1929 Conference and some heads are still under 
correspondence. Proposals for amendments and additions have been received 
from time to time by the Central Silviculturist and settled after correspondence 
with those concerned. It has been found necessary to include provisional su!>- 
di vision of the Extraction and Utilisation heads to make the system cover 
Libraries and Photo Collection. 

• # • • • # • 

Note (i) by the Forest Research Officer, Bihar and Orissa. 

The method of printing seems generally suitable, and I agree with the 
separation of the index of Extraction and Utilisation heads from other heads 
at present. "When the index for these two heads becomes more comprehensive 
and the classification more settled, they may perhaps be more conveniently com- 
bined, but not till then. # 

I have not found any errors in the Specific and General Ledger Heads and 
am satisfied with them and the index except for heads 8 and 9 (Extraction and 
Utilisation), and those are admittedly ‘ in embryo ’ at present. Although these 
heads do not perhaps interest Research Officers of Provinces other thau Bihar 
and Orissa, 1 think these 2 heads should be put on a sound basis soon. 

For the main head 8 — Extraction I have no criticism. The subdivisions 
su far made seem sound and cover the needs of this province so far. The main 
subdivisions of 9- -Utilisation also seem sound and it is the sub-head 94 — Indus- 
tries that 1 have found inadequate. Correspondence on this is in progress with 
the Silviculturist. It has been agreed that a truly logical subdivision of head- 
is next to impossible and that adequate use of the index is the only satisfactory 
solution. 1 have submitted a draft classification for consideration. 

^Other beads such as 97, 98 and 99 (embracing minor forest products) 
may also require subdivision but the need of it has not yet been experienced in 
this province, and changes need not yet be made. 

• • • * • • • 

Note (it) by the Silviculturist, United Provinces, 

In the United Provinces, Howard’s Filing System has been adopted since 
its inception for both Specific and General Ledger files. It was not, however, 
till 1932, after the abolition of the Utilisation division, that the Silviculturist 
took any interest either in extraction or Utilisation (Heads 8 and 9 of General 
Ledger Files). In the last two years a considerable number of papers have 
been collected for these heads, and under Utilisation in particular, some diffi- 
culty has been frequently felt in classification. Various points have been 
dealt with in correspondence, and recently the Silviculturist, Bihar and Orissa, 
has put up further modifications, on which the U. P. has expressed its opinion. 
It is not proposed to deal again with these points, but there is one main now 
suggestion th at T would like to put forward. 

♦Authority for the adoption 0 f further sub-division should be vested in the Central Silvicul- 
turist. Whenever a provincial officer proposes to sub-divide any sub-head, recommendations 
should be sent to the Central Silviculturist, and he could accept them as received, or negotiate 
amendments if he thought desirable, particularly if other proposal* had been received from another 
province. 


[XfetiSt ft 

Under the present classification, main sub-heads 91 to 96 deal with ma jor 
products, and main sub-heads 97 to 99 deal with minor products. We have found 
In the U. P. that many of our papers on Utilisation subjects cannot be put in 
any one main sub-head, owing to their comprehensive nature. Consequently, 
if IS either necessary to put such papers under the main head 9, or to put them 
in quo or other of the main sub-heads and put cross references in the other 
main sub-heads concerned. Where more than one such cross reference is re- 
quired, it is more convenient to put the paper under the main head 9. This 
means that the main head 9 contains a large number of general papers dealing 
with both major and minor products. It would be far more convenient if we 
could have nil general papers on minor products separated from major products, 
and for this I propose a change in the main classification as follows : — 

9 Utilisation. 

91 Timber. 

92 Fuel, Wood Distillation and Paper Pulp. 

93 Miuor Products. 

Further subdivision would then proceed as at present, with such modifications 
as may be approved after discussion of the proposals put forward by the Silvi- 
culturist, Bihar and Orissa, and further suggestions based on them. Thus 
under head 93 we should have : — 

931 Minor Products — Vegetable, 

932 Minor Products — Animal, 

933 Minor Products — Mineral, 

in place of the present heads 97, 98 and 99, with the same sub-divisions as at 
present. Any paper dealing with Minor products in general, would then go to 
head 93, instead of to head 9, which would keep head 9 within reasonable pro- 
portions. 

• * • • * • • 

Note (in). Summary Note by the Silviculturist, Forest Research Institute. 

Howard’s system has continued in use in most provinces and at the Forest 
Research Institute. The subject classification and index have been expanded 
from time io time to meet new requirements and four revisions have been issued. 
The organisation for this work has proved satisfactory, provinces making the 
suggestions to the C. Silviculturist who corresponds with the other provinces 
concerned and finally decides on the most satisfactory solution. 

2. There has been a demand for the expansion of the Extraction and 
Ciilisation heads left blank by Howard. This has come from provinces where 
the research officer deals with both silviculture and utilisation (Bihar and 
Orissa, Punjab), and from other provinces where the classification is needed for 
libraries and photographs, (United Provinces). Several drafts have been 
considered and a Scheme with separate index is included in the last revision, 
but there is a feeling that it could still be improved ; it is hoped that a com- 
mittee will be able to settle this at the conference. 

3. A point of general interest ha»s also been raised by the Punjab which 
needs a decision. There the subhead 1213. Afforestation of Arid areas is very 
important and requires considerable subdivision, in fact a draft for this has 
been agreed on. This subdivision however duplicates a whole series of the 
subheads of 123 Artificial regeneration and so the routine procedure will involve 
duplicating all these in the Index for the two heads 123 and 1213. As the same 
potentialities exist locally for many other subheads, it is questionable whether 
it is advisable to increase the bulk of the index if an alternative can be agreed 
OS. 

4. A system of arranging and numbering papers on the specific and general 
ledger files is becoming very necessary at the F. R. I. It seems impossible to 
keep the files weeded and summarised without a whole time secretary for the 
worfc.-^. G. Champion. 
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Report of Debate* 

Mr . Howard : A subcommittee consisting of myself, Mr. Mobbs, and 
Mr. Osmaston were told to look into the filing system with the idea of consider- 
ing a classification for heads 8 and 8. These heads were originally left blank 
in the classi ficalion to serve as the main numbers from which to begin the 
classification of ail work connected with the utilisation side of forestry. I may 
say that the original classification took me five years to complete and although 
the first draft was completed very quickly the rest of the time was spent in 
testing and altering. It sounds incredible that it should be necessary to take 
such a time to do a piece of work of this sort. I can only say that all those who 
have really tried will bear me out that it is very difficult to make up one of these 
classifications without falling into all sorts of traps which get one into difficul- 
ties later. Perhaps a fairly obvious proof of this is that before my classification 
there had been several carefully thought out attempts on this subject and when I 
began to take this matter up a very short examination showed where each one 
of these must have broken down. The work under “ Utilisation ” although it 
only starts from two numbers, is an even bigger and more difficult classification 
than the one I attempted, and therefore it would obviously have been quite im- 
possible to expect a committee even to begin to deal with it in the few odd hours 
between the sessions of this Conference. Actually however there is in the 
present classification a start already made which was I understand the result 
of careful consideration between Mr. Champion and certain utilisation officers. 
All we were directly asked to do was to see whether certain suggestions which 
had been made about the utilisation heads could be usefully incorporated or not. 
The only suggestion which has been put on the papers supplied to me is one, 
which I can sum up by saying it was to use a rather larger head at the second 
digit so as to make a bigger opportunity of splitting further on. This splitting 
up became necessary because as it stood, there were certain papers covering a 
rather wide general subject (minor products to be exact), which at the moment 
was causing difficulties. This difficulty occurs in all these systems when there 
are general papers and the main heads are not made wide enough to take such 
general papers. Actually the individual suggestion was not worked out to its 
logical conclusion, as the attitude was to make three necessary main heads at 
the second digit and then to sn<y that we should then carry on as already in the 
classification. May 1 say now once for all that if anybody over puts up any 
suggestion to combine or split any head or subhead in this system it should not 
be considered by anyone until they have themselves written out exactly how 
that portion of that system will look after the change and including any 
alterations il will entail in further subdivisions of the same heads. I should 
like to add that this sort of thing caused endless trouble before it ever appeared 
officially in a committee. In the past I have had suggestions of this sort which 
the authors had not worked out to a logical conclusion and I think the Central 
Silviculturist ought to make it a definite rule never to accept alterations unless 
they are put up complete with all that they entail. At any rate the moment 
wc "began actually to write out the classification under head 9, utilisation, ns it 
w'ould have become with this suggestion, we immediately found ourselves 
getting into various difficulties merely because the original proposal had not 
thought out what it entailed. Knowing exactly that difficulties do occur over 
this system and knowing from past experience how impossible it is to do oven 
one subhead in a burry, I and my committee came to the conclusion that it 
would be ridiculous for us to attempt to sit down and draft’® classification under 
head 9 in the time at our disposal. I fully admit we could have written down 
something, which when put up would probably have been passed as it would have 
looked all right, but we all have enough experience of this, and I hope 
Mr. Champion will hear me out, that although it would have been passed in full 
conference, such a hurriedly compiled thing would undoubtedly have led to 
difficulties later. In fact it was perfectly obvious where the difficulties were 
going to occur the moment we started. 

There is also a proposal to reelassify the whole of the present head 94 In 
dustries, which quite obviously is not very well done at present. Actually 
that proposal though written out is not entirely agreed to by all officers who are 
dealing with it. Mv committee take therefore exactly the same attitude as we 
have taken on the more general proposition, that is we say definitely that although 
a committoe can criticise a finished scheme pat before them, they can not even 
tiogiT. in the time to settle differences of opinion which have not yet been 
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Bottled between the officers concerned especially when the authors themselves 
say that they have hot really finished their discussions and can themselves 
improve on that they have proposed. If you will loot at the present subdivision 
under heads 8 and 9, yon will find some fairly obvious points which are bound 
to lead to difficulty. The main principle is that at each subdivision of a digit the 
heads under that subdivision should be of equal size. In actual fact if this were 
carried out logically, it would lead to a purely dichotomous subdivision and 
would end by a terrific string of numbers. A compromise is therefore made and 
unequal subheads are put at corresponding digits in order to avoid getting into 
difficulties. It is in practice most unwise to fill up all the numbers at any 
given subdivision if the subheads are of equal value. It is perfectly obvious 
looking at the subdivision under 8 and 9 that they are not merely of unequal 
Value, but that they are not even logical. For example there is no head Timber , 
there is no head Minor products. There are however heads which would ordi- 
narily be subdivisions of the timber head, namely things like properties of 
timber and preparation of timber, and there are already heads which would 
ordinarily be subdivisions of a minor forest products head such as for instance 
wood distillation and paper pulp. But while that occurs at the two digit 
division there are three minor product heads in the two digit division further 
on. Without going any further into the matter it is perfectly obvious to any- 
body who lias dealt with these classifications that, that alone is almost bound to 
lead to trouble. At the same time however, with these unequal heads, the whole 
of the 9 digits at the second subdivision have been filled up. Now although the 
compromise which we have to adopt does permit the making up of unequal sub- 
heads at a given subdivision, it is almost certain that under such circumstances 
it must bo so arranged that certain digits are left blank till you are quite certain 
that difficulties will not arise. In actual fact the very proposals that have been 
put up for alterations are quite obvious in principle and are exactly the diffi- 
culties that one would have expected from the existing classification. Under 
head 8 the same thing has been done, but there luckily there are two blank digits 
at the second place, so that if difficulties arise there, they will probably be very 
much easier to correct. Our recommendations are summarised in our abridged 
veport. If the committee had attempted in the time at its disposal to work nut 
a classification for Ihese heads, 8 and 9, we should have got to exactly tho same 
difficulties ns are iMready being experienced. We therefore have not attempted 
to moke out such a classification or to incorporate the suggestions that have been 
made. We do not consider the conference should pass any resolution on this 
matter, but we recommend that the whole of heads 8 and 9 be reconsidered by 
officers dealing with utilisation. 

If the classification is urgently required, we suggest that llie authors of the 
suggestions obtain the collaboration of utilisation officers and write out their 
suggested subheads complete and then put it up for criticism. Even if it even- 
tually proves wrong it can always be modified at a future conference. (No 
formal report was handed in by the Committee but Mr. Howard’s address 
represented their joint views and the “ abridged report ” is taken verbatim 
from the later part of the address — H. G. C.). 

s 

Mr. Champion : Thgre are one or two points which Mr. Howard has referred 
to on which comment by myself, who am responsible for the issue of our present 
classification, is called for. We only introduced heads 8 and 9 in the fourth 
edition of tho scheme and the index. The pamphlet is still headed “ Classifica- 
tion of Silvicultural Ledger Files with General Index ”, the point being that 
it has developed out of the experience of silviculturists who are forced to deal 
with records which are not silvicultural, in particular provincial libraries and 
photographic collections and sometimes one or other two minor items. At the 
same time one or two of the provincial silviculturists are also utilisation officers 
and actually it is they who have pressed for something to get on with. 

Now directly wc took up this problem we found that the detailed classifi- 
cation adopted by the Forest Economist at this Institute was not suitable 
for out requirements, mainly because he has to deal with very different, sub- 
jects such aa mar keting and commercial matters generally, which have hardly 
any points of contact with silvicultural work. 

When Mr. Howard first brought up the important point of equality of hends; 
he rather gave the impression that there is only one possible subdivision on 
these lines. That is purely a matter of opinion. There is no logical division 

tarn ' , _ 



56 


Item 2,] 

of subjects into equal heads, with very rare exceptions. Granting this, as he 
did later, Mr. Howard said the other point to which we should pay attention 
was that of keeping free digits in reserve. There are two answers to this. 
Firstly, one winch .1 think has been admitted by most of the authorities who 
have been referred to on the subject — that in the earlier stages of develop- 
ments and in the earlier stages only, one can foresee all requirements. Now 
what we were oul to do here was to limit ourselves to the earlier stages, be- 
cause we were not providing for the whole variety of records of a Utilisation 
Branch — but only general subjects. We have good many years’ experience, 
more than the live years which it took Mr. Howard to make the start, and we 
have a fairly large collection of records which should be classified. Now all 
these proposals were tested on all the available material including all the 
books in ihe Central Library of this Institute, and some of the modifications 
that have been put up have actually been the result of that check. The second 
point is the question of piling up of reference digits. There is no reason why 
with our intellectual development we cannot deal with three things simultane- 
ously almost equally well as with two, and it often occurs that subdivision into 
three or four equal heads appear more logical than dichotomous division — thus 
Minor Forest Products into Animal, Vegetable and Mineral. The objection to 
the absence of a General Minor Forest Products head is on the face of it a 
sound one. As a matter of fact, the anticipated difficulty only came up with one 
or two books because it is unusual to have papers dealing with minor forest 
products generally. We therefore decided that rather than pile up digits, we 
would put in the three main divisions as equal heads using some of the spare 
digits under subhead 9 and so saving one digit in all references. We also pro- 
posed to make the first head “Minor Forest Products ( General and Vegetable) 

The finding of the record is the whole object of the scheme ; no matter what 
classification we adopt there will frequently be more than one possible place to 
file it. We are out to meet a particular problem, namely to find our records 
or our books with n minimum delay and the maximum certainty. Provided we 
can find the reference number easily in the index, we have really done what we 
are asked to do. 

The objection of course would still remain that we might have difficulty in 
the further sub-division — but actually we are very unlikely to need further 
to sub-divide any “ general ” books, for any subdivision will fall logically 
under one of the Minor Products heads. This is admittedly a compromise 
and it gets a little way from the original scheme, but as far as we can see, it 
should not lead us into the difficulties forecast by Mr. Howard. I would like 
to repeat that the scheme as it is proposed is purely tentative and it has really 
only been put forward to meet an immediate requirement which has led to the 
Institute here being pressed to do something about it. But I would like, before 
I sit down, to say that I consider it impossible to apply the classification, as 
we have it, to a utilisation office in the same form as we require it for our other 
records. The matter obviously cannot be dealt with by a committee. I have 
had to deal with it for nine years and I know what it involves. I am for the 
moment satisfied with the Bcheme but I would like to support the whole of 
Mr. Howard’s proposal because I think that is the only way of making im- 
provements. The scheme we have put up is already being tried out in actual 
use and I think it is very likely now that in view of Mr. Howard’s very valuable 
criticism of it, the two or three of us who are concerned will be able to improve 
on it. At the same time I am surprised that Mr. Howard did not mention that 
any scheme once introduced in a large office is absolutely impossible to change. 
In this connection 1 should mention that I have just heard from Professor 
Troup that the international classification we have long been awaiting may 
be expected shortly. If possible we should like to adopt any internationally 
accepted classification, but unless it conforms fairly closely to onr present 
classification, we shall find it impossible of adoption.* I support Mr. Howard’s 
resolution. ' 


j| 0TB- »Mr. Hovcrd had earlier remarked that be had a certain amount to do with this 

international classification ; “ it is a thoroughly good classification for the library and a 
thoroughly bad one for our other records as we have to go into much greater detail in our 
research work than in the library.” 

Mr. Champion also gave his opinion that the classification and proposals that come from 
Europe are often not suited to Indian requirements. 
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Mr. Howard : I agree that once a scheme is definitely adopted and yon 
have begun to get records on it, you cannot change it. I also ajgree that the 
index is as important as the classification. The real point of the classification 
is that it distributes the records in subjects so that books and papers which 
are on connected subjects are close to one another in the records on the library. 
I would sdso like to add that although it took me five years to do the work, I 
did not even touch the index, which is in many ways as difficult a thing to do 
as a dassification. 

Mr. Champion : There is one thing on which the committee did not express 
an opinion, on which as the officer responsible for the index, I would like to have 
a comment. That is suggestion from the Punjab that in the case of irrigated 
plantations they need extensive subdivision somewhart on the general linos of 
our whole head of artificial regeneration. If I am required to do this it will 
complicate the index to a very considerable extent and I think unnecessarily. 
The alternative of subdividing most subheads under artificial regeneration to 
collect the records for irrigated plantations is equally unsatisfactory and 
would also involve numerous addenda to the index. Any suggestions on this 
point will be very useful. (No suggestion was forthcoming—//. 0. C.), 

T might mention one other point that comes up constantly here with a lot 
of miscellaneous records. I find it necessary to insist on looking at all such 
records primarily from the forestry point, of view. We get a paper, sav on, 
seed selection in barley. Should it go under an agriculture subhead or under 
some forestry head 1 As foresters, that paper is interesting to us for its 
bearing on forestry and it should go to the file 11244 — a subhead of silviculture. 

Mr. Howard : I believe I am right in saying 1 hat. Mr. Mobbs in filing our 
records always attempts to put everything under a forestry head rather than 
under another head and he puts it under another head only as a cross reference. 

Mr. Champion : Whenever possible, I avoid cross referencing hv taking 
copies. Cross references are sometimes necessary and unavoidable, but they 
are extremely inconvenient and irritating. (Generally agreed — //•. G. C.). 
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ITEMS. 

Silvicultural Libraries. 

, No papers were submitted and only one suggestion was brought forward 
ty the Silviculturist, Bengal, which was adopted in the following resolution 
proposed by Mr. C. K. Homfray (Bengal) and seconded by Mr. P. N. Dboguu 
(F orest Research Institute). 

RESOLUTION ON ITEM 3. 

Rbsolvrd that — 

As difficulty is experienced in procuring copies of cheap foreign publications 
recommended by the Central Silviculturist , it is suggested that undents may he 
placed with the latter and that he should procure all copies on one order, the- cost 
being borne bp the actual recipients. 

• * • • • • • 

Report by the Silviculturist, Forest Research Institute, on action taken on the 
resolution passed by the 1929 Conference. 

The resolution which was acoepted by the Government of India was as 
follows : — 

Resolved that the report of the Committee he acoepted. 

Report of the Committee. 

The Committee makes the following recommendations : — 

1. A new catalogue of the Research Institute libraries is needed. 

2. The Research Institute libraries should provide for issuing boobs on loan to 

forest officers in the provinces, particularly to research officers. 

3. The Ceutral Silviculturist should see to it that an annual list of important 

forestry publications added to the Research Institute Libraries is issued 
to Provincial Silviculturists. (Possibly a descriptive note might be added 
for each). 

4. There should be one good library in each province. The Silviculturist should 

also have his own library with all Indian publications including selected 
working plans. 

5. If the recommendation of the Empire Forestry Conference is acted on, that the 

Imperial Forest Institute should issue quarterly a publication on the lines 
of Biological Abstracts ”, all provinces should procure a copy of this 
publication. The Central Silviculturist should then intimate to Provincial 
Silviculturists the titles of books and papers available in the Forest Research 
Institute Libraries, and invite attention to those items Which he might 
consider of special interest to each, adding such notes as he might think 
useful. The Central Silviculturist should further consider a scheme 
’ whereby each province might deal with 2 or 3 periodicals with a view to this 

annotation, such scheme to be circulated to Provincial Silviculturists for 
criticism. 

« 

6. The lists printed in the Central Silviculturist's paper should be revised and 

published for circulation. 

The following action has been taken on the several recommendations : — 

1. The new catalogue of the Forest Research Institute libraries is now 

under compilation. 

2. Books have been issned on loan to Punjab, United Provinces and 

Bihar and Orissa. 

8. An annotated list of new books bas been issned by the Central SUvicnl- 
turist annnaflly. 
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4. Provincial libraries are maintained in each province usually under the 

charge of the Silviculturist. Bengal has had no funds to buy 
boohs for the last two years. 

5. The Imperial Forestry Institute, Oxford, has not yet commenced 

issuing abstracts of Forestry literature though it is believed they 
hope to do so before long. 

6. The lists were revised and issued with the Conference Proceedings. 

The United Provinces, Punjab and Bombay have supplied a copy of their 
forest library catalogue to the Central Silviculturist. 
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Glossary of Technical Terms. 

The Glossary was published as an Indian Forest Record in 1930. P*°* 
posals /or alterations and additions were received from Assam, Bengal, Bihar 
and Orissa, Bombay, the Central Provinces and the Forest Research Institute. 
A summary was prepared by the Central Silviculturist and circulated before 
the conference. A committee consisting of Messrs. Trevor (Chairman), 
Shbbbeark (Bengal), Villas (Burma) and Howard (United Provinces) 
scrutinised these proposals and the chairman presented their report to the 
conference. The debate was very brief ; Mr. Howabd referred to the value of 
standardised meanings for terms in use for fire protection operations but 
agreed that uniformity between provinces appeared impossible. 

The following resolution was proposed by Mr. Trevor, seconded by Mr. 
Shebbeare (Bengal), and passed. 

RESOLUTION ON ITEM 5. 


Resolved that — 

This Conference accepts the alterations of the Glossary recommended by 
the Committee , and recommends that they be included in the next edition pub- 
lished, the necessary correction slips being issued meanwhile. 


Report of the Committee. 

A. sub-committee consisting of Messrs. T'revor, Shebbeare, Villar and 
Howard considered the proposed amendments to the glossary received and 
recommend that : — 

1. Mr. Homfkay be asked to check the existing botanical terms and to 
suggest the inclusion of such additional common terms as he considers neces- 
sary. 

(Note. — I t is impossible to consider the inclusion of all botanical terms.) 

2. 1 Ecological Terms. — These may be included in an Appendix to the 
Silvicultural *Research Manual. 

3. Utilisation Terms. — A selection of the commonest terms in every day 
use may be compiled for inclusion in the glossary. 

4. The following terms be included in the glossary, with the definitions 
given : — 

Close-season. — To be substituted for close-time. 

Co-dominant . — Dominant trees which* fall below the general top level of 
the canopy. 

Commercial timber . — The volume under bark of the commercial bole. 

Compartment History. — The record of all details of particular interest to 
an individual compartment. 

Coppice with Reserves . — A modification of the simple coppice system in 
which for any reason*trees or groups of trees of any size are excluded from 
clear felling. On page 44 of the glossary between the Coppice with Standard 
and Selection Coppice Systems insert as follows : — 

( 

System. Regeneration. Type or Crop. 

The coppice with Reserves System . . . . Mostly coppice Evenaged except for the 

reserved parts. 

Part of the crop is reserved for any reason for 

the whole or part of a second rotation. 


The objects are to avoid cutting good immature timber, and to maintain 
a desirable species mixture, aud the reserved areas are usually patches of good 
soil in otherwise inferior forest. 

Cover crop.— A subsidiary crop of low plants introduced in a plantation 
to cover the soil between or below the main crop. 

Final Yield . — Add the words ‘ or from trees which have reached exploitable 
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Fire trace . — A cleaned (often burnt) line used as a base from which to 
cormterfire. 

Forest circle. — A group of forest divisions forming a Conservator’s charge. 

Forest division or district . — An executive unit under the charge of a’divi- 
sional or district forest officer. 

(Hardy species. — This term should be omitted.) 

Irregular fellings. — ■Fellings not prescribed by a working plan, such as 
fellings for roaJd construction, etc., when no provision is made for them in the 
plan, and illicit fellings. To be contrasted with unrelated fellings. (Fellings 
neither prescribed nor expressly permitted 1 in a working plan). 

Plantation Journal. — The record of all details of interest to a plantation. 

Predominant* . — The taller dominant trees which determine the general top 
level of the canopy. 

Pregerminated seed. — Seed which has been germinated by special treatment 
before sowing. 

Reduced area. — Area to which a given tract of forest is equivalent in terms 
of productivity on a selected standard). 

Shade demander. — A species requiring at least in its early stages some 
degree of shade for its normal development. 

Unregulated fellings. — Timber removed under prescriptions that give no 
definite yield either by area or volume. 

Whip. — Definition to be brought forward from Appendix TI of the glossary. 

Wolf tree. — Tree class I (h) 2 — Badly shaped old advance growth — might 
be brought forward. 


*The damnification of thinnings and the tree classification into crown classes — Appendix II 
of the Glossary — will not be altered by reason of including co-dominant and predominant in 
the list of technical terms. 
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Methods of Experimental Research. 

(The Experimental Manual for Silvicultural Research.) ' 

Notes were called for under a number of sub-heads of this item, several of 
which are dealt with separately below. Tn all cases, the decisions reached are 
ultimately to be incorporated in the Experimental Manual. A committee con 
sisting Of all Provincial Silviculturists (except Burma), sitting under the 
Chairmanship of the Central Silviculturist, considered in detail the proposals 
received on sub-heads other than those separately dealt with and 1 a report was 
made to the Conference by Mr. H. G. Champion. The following resolution was 
proposed by Mr. Garland (Bombay) and seconded by Mr. Mohan (Punjab), 
and passed by the Conference without debate. 

RESOLUTION ON ITEM 6 (General). 

(Resolved that the recommendations of the Committee for amendments and 
additions to the Silvicultural Manual he adopted. 

Report of the Committee. 

The Committee discussed all proposals which might necessitate amendments 
or additions to the Silvicultural Manual, Vol. 1 including several which are under 
consideration under other items of the Conference Agenda. The following 
recommendations are made : — 

(a) Assessment of Natural Regeneration. — The amendments necessitated 
by the Resolution on Item 6 (a) should be incorporated in the Manual. 

( b ) Soil Research. — It is neither necessary nor advisable at present to 
re-write the section concerned (pp. 75 — 80) bul the Central Silviculturist should 
have available for communication to forest officers in the provinces information 
as to approved methods of taking soil profiles, the field determination of pH 
values and the form, price and source of the instruments necessary for this 
work. 

, (e) Root competition.— A. section should be added to the Manual dealing 
with the methods of investigation. A published summary of available informa- 
tion on the subject would be helpful. 

(d) Ecological Research. — A glossary of ecological terms should be added 
as an appendix to the Manual. Information hearing on forest ecological studies 
should be collected from the available sources and published. 

Methods of measuring light intensity under a tree canopy should be investi- 
gated and the results reported. 

(e) Regeneration of Tropical Evergreen forest. — No addition to the Manual 
is needed at present. 

(/) Forest Gracing Investigations. — No addition to the Manual is needed 
at present. 

(g) Research in Irrigated Plantations. — Methods suited to this special 
subject should be considered by the interested provinces and the Central Silvi- 

' ‘ but no addition to the Manual is needed at present. 

(h) Record of Expenditure on Expemnental Plots. — The separate resolu- 
tion on this subject meets with approval and no further action is called for. 
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calls for the publication of a summary of existing information and suggestions 
for lines of research. No addition to the Manual is needed at present. 


(J) Bamboo Investigations , — The section (p. 96) on bamboo should be 
re-wntten with all necessary detail in the light of recently acquired experience 
in laying cut experimental plots. 

(jfc) Statistical Analysis, — (i) The two addenda proposed by Mr. Mahendru 
(see p. 310) dealing with the comparison between two counts or percentage 
values (as for two germination tests) and with the determination of the mean 
and ite standard error when Hie data are arranged in groups, should be included. 


ItemfiJ 

(ii) The effects of working with small samples and abnormal distribution 
series should be further examined and the procedure recommended in the 
Manual be revised as necessary. 

(Hi) Acceptable short cuts in the computation of Standard Error should be 
described. 

(iv) The method of allowing for initial differences in comparative pairs 
plots by maintaining them for a suitable period before introducing the different 
treatments to be compared, should be investigated, to meet the difficulty ex- 
perienced in finding forest plots which will pass the recognised statistical tests 
for comparability. 

(l) Experimental Plot Forms . — The front page of Form 6 is extensively 
used but should be improved on the lines suggested by Madras to meet require- 
ments tor artificial regeneration work. It should provide for entry of the 
essential compilation data for determining differences of mean values and their 
errors. The revised form should be referred to as 6 (a). 

A new form 6 ( n ) should be standardised differing from 6 (a) on the front 
page only and adapted to requirements for natural regeneration. Information 
already on Form 3 should be excluded as far as possible and the right hand 
side of the form should be ruled vertically without headings. Drafts of these 
forms should be circulated by the Central Silviculturist for consideration and 
the form standardised as soon as agreement is reached. 

Experimental Plot Form No. 8 (F. R. 1. No. 148) should be revised on the 
lines approved by the committee. 

Form !>. — Summary (Nurseries). 

A form suitable for the record of the history of nursery bddls and the rais- 
ing of nursery stock is used in some provinces ; those concerned' might usefully 
agree on a standardised form. 

Form 11. — (Germination Tests). 

A draft by the Central Silviculturist was approved^ after modification to 
provide for plant per cent, as well as germinative capacity and minor amend- 
ments. . 

Form 12.— Bamboo Experiments. 

The possible advantages of using this in book form should be considered. 

(m) Phenological i Records . — A very simple form is required for collecting 
the essential data. Phenological data on important trees would be useful, and 
their collection is considered feasible. A further form may be needed for 
compilation purposes. 

(n) Canopy measurements in regeneration experiments. — The number of 
trees and basal area for each species (or group of species when necessary) 
should be recorded. This note should be added on p. 114 of the Manual. 


Report of the Silviculturist , Forest Research Institute, on action taken on the 
Resolution passed by the 1929 Conference. 

The Resolution accepted the report of the committee on the subject, which 
recommended that the Central Silviculturist he asked to publish a manua l 0 f 
Experimental Research on the lines of a paper he had contributed to the Con- 
ference. ; ■ \ 4 . 

The Manual of Experimental Research was published in 1931 and has been 
largely followed in subsequent work. Some sections now require modification 
or amplification. An abridged edition for a wider circulation to Bangers 
others has been called for. The Central Silviculturist visited the chief Research 
Institutes in Europe in 1931 and published an abridged report in the Indian 
« ----- 1932-33. ;• V ’ ■' ' I -v 
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ITEM 6 (a). 

Method of Assessing Progress of Natural Regeneration. 

Short papers (see pp. 67-68) were submitted by the Silviculturists of 
Bengal, Bihar and Orissa, and the United Provinces and the Central Silvicul- 
turist circulated a note (p. 68). Mr. Mobbs introduced the subject in the 
Conference [cf. paper (i) below] and the Central Silviculturist spoke on the 
points raised Dy him. There was some discussion on the subject of the form, 
examination and maintenance of indicator plots and lines, in which Messrs. 
F. C. Osm aston (Bihar and Orissa), M. D. Chatittivedi (United Provinces) and 
M. V. Lattbxe (Madras) took part. 

The following resolution was proposed by Mr. Mobbs (United Provinces) 
and seconded by Mr. Allah Baksh (Punjab), and passed by the Conference. 

RESOLUTION ON ITEM 6 (a). 

Resolved that — 

1. This Conference accepts the method of linear enumerations by squares 
as the standard method of assessing natural regeneration, while still recognising 
the value of compact indicator plots for the study of individual plants under 
given conditions. 

2. The method to be followed and the factors to be evaluated should be as 
detailed in the Experimental Manual but the percentage stocking should not be 
reduced to a basis of 1,000 plants per acre ; instead of this, it should be the 
actual percentage based on the number of stocked and unstocked squares. 

3. No definite establishment height should be fixed for each species to be 
applicable to alt India, but agreement should be reached, between Provinces con- 
cerned fixing a standard establishment height for a species in the same type of 

forest. 

4. The possible value of a more intensive enumeration of the regeneration 
at the initiation > of an experiment and at periodic intervals in its progress 
should be kept in mind and carried out wherever feasible. 


PAPER (T). 

r By E. C. Mobbs, Silviculturist, United Provinces. 

(Read in opening the debate.) 

There are three chief methods of assessing natural regeneration 
(i) The comparatively small indicator plot, 

(«) Enumeration of stocked squares, 

(Hi) Selective counting. 

Originally in the United Provinces, and probably also in other Provinces, a 
number of small scattered indicator plots were laid out in all natural regenera- 
tion experiments. It was found, however, that these plots, while affording very 
valuable information about the development of individual seedlings under a 
variety of conditions and thus fulfilling an extremely valuable function, did not 
give u proper idea of the progress of natural regeneration over a large area. 

This matter was considered at the 1929 Conference, which accordingly 
recommended as part of the report of the committee on Item 6 the adoption 
of two other methods. The method of enumeration of stocked squares was 
recommended as the best when practicable, and the selective counting method 
to he ust-d when more convenient. 

The method of selective counting has perhaps the advantage that it involves 
the enumeration of slightly more evenly distributed plants than the method of 
stocked squares. But actual experience in the United Provinces, and also? in 
Punjab, Bengal and Bihar and Orissa, has shown that the method of sqnares 
is in practice the more satisfactory, and that it should be carried out in the 
form of lines run through the regeneration area. The method is Very simple 
and comparatively quick. In the IT. P. last cold weather, in addition to a fair 
amount of special statistical work in the irregular sal forests, we had no diffi. 
- culty in laying out 96 such indicator lines, as we call them, each from 500 to 
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800 feet long, and we propose to do- & similar amount this oold weather. Further, 
if the lines are made easily determinable, as for instance running from tree to 
tree, the trees being serially numbered, periodic remeasurements are extremely 
simple, 

I think, therefore, that this conference should now go one step farther than 
the 1929 Conference, and definitely affirm that the method of enumeration by 
squares should be adopted as our standard method of assessment ot natural 
regeneration, while still recognising the value of small compact indicator plots 
for the study of individual plants in given conditions. 

There are one or two further points to be considered. Firstly there is the 
question of the data to be collected and the compilation of these data. I think 
there can be no doubt that we should all adopt the methods given in the Experi- 
mental Manual, — i.e., that we should enumerate and measure E — established 
seedlings, or in their absence IT — unestablished seedlings, and thereby calculate 
the Established percent, the Unestablished percent, and the Established 
Stocking Factor, and that we should also record R— -recruitment, in those 
squares without E or U. By making this obligatory, our records would be 
comparable. 

I suggest, however, that there is no need to calculate the percentage stocking 
on the basis of 1,000 plants per acre, as suggested in the Experimental Manual 
The percentage stocking can simply be expressed as the percentage of stocked 
squares compared with the total. In the case of R we should follow the sug- 
gestions of the Manual and assess it at half the spacing adopted for E and IT — 
i.e., there should be 4 seedlings to a square to count as full stocking. 

With regard to the Establishment Height, 1 suggest that it be left to the 
Provinces to decide what height they wish to adopt for any particular species. 
Conditions vary so much that what might he considered well established regenera- 
tion in one Province might not be so considered in another. To take a case in 
point, — in the table on page 110 of the Experimental Manual, 6 feet is suggested 
as a suitable Establishment Height for sal, and T imagine that this would be 
quite suitable for Bengal, Assam and Bihar and Orissa. Tn the U. P., however, 

I have tentatively adopted a height of 10 feet as Establishment Height ; — we 
can and do fairly conveniently measure to this height, and until a seedling has 
reached that height it cannot be considered really free from competing weeds, 
deer damage, frosts and other forms of damage. Once it has reached 10 feet, 
we can he fairly certain that it will go straight ahead. The combination of 
inimical factors necessitating this Establishment Height is probably peculiar to 
the IT. P„ and consequently I think that each Province should be left to decide 
its own Establishment Height for any species. 

It should further be free to Provinces to collect additional information. 
This of course is always possible in any experimental work, but in this particular 
case, I think we should definitely draw the attention of the Provinces to the 
possibility by including reference to it in our resolution. In the sal natural 
regeue ration' experiments of the U. P., we have many plots in which there are 
a large number of seedlings, which are mostly very small. Although ultimate 
assessment of regeneration will be carried out by 6 feet squares in indicator 
lines, it was thought that since the regeneration was small and we usually get 
a very large mortality of sal seedlings, it was necessary in the first instance to 
get a more detailed' idea of the quantity of regeneration on the ground, at a 
much closer spacing than 6 feet by 6 feet. Consequently we recorded up to a 
maximum of 4 E or U plants per square, giving us on the average details of 
stocking at 3 feet by 3 feet. Also it so happened that there was a large amount 
of recruitment on the ground in some areas and much less in others. We 
therefore recorded recruitment in every square and not only in the squares 
unstocked with E or U plants. We have thus a detailed record of all Sorts of 
seedlings over the whole of each plot in the initial stage of our experiments, 
and can calculate, in one of the ways mentioned in the note I have written for 
the conference on this point, to what extent the recruitment is stocking squares 
without other seedlings and to what extent it is simply augmenting stocking 
where older seedlings already exist. 

To give a concrete example, I may mention two plots in Ramnagar division 
experiments 6 and 7, two experiments less than 20 miles apart in very similar 
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mfcnwutsnt ml forest In 1633 we had an exceptionally good ml seed and 
seedling year, and the whole forest looked as if it was covered with seedlings. 
Calculation of the stocking per cent, in the way described in the Experimental 
Manual gave us for the one plot 70 per cent, for old seedlings plus 13 per oent. 
recruitment, while for the other plot the figures were 27 per cent, for old seedlings 
plus 21 per cent, recruitment. It is difficult to compare the recruitment figures 
as they stand. On the face of it one might conclude that in the event of the 
old seedlings dying, the second plot with 2l per cent, recruitment might end 
up with a better stocking than the first plot with only 13 per cent, recruitment. 
Actually, however, the first plot was very much better stocked, and enumera- 
tion of all squares and not simply the squares without older seedlings showed 
that it had 77 per cent, recruitment compared with only 34 per cent, in the 
second plot 

I do not propose to make all subsequent measurements or counts on the 
same scale— for remeasurements we shall simply adopt the standard system 
detailed in the Manual. But in dealing with a species such as sal where a large 
percentage of the seedlings, both IT and R, disappear, I think an initial de- 
tailed analysis of the sort we have made in the U. P. is desirable to give a 
truer idea of the conditions we started with, and to enable us better to assess 
comparability of plots. I do not propose that other Provinces should do 
exactly the same, but I would suggest that while adopting a standard method, 
we should not necessarily bind ourselves to its limitations, and that Provinces 
should keep in mind the possibility of more intensive records, either for analysis 
of initial conditions or at periodic stages in the progress of natural regeneration, 
or in any special conditions. 

Summing up then, I would suggest that the conference adopt some such 
resolution as the following : — 

1. This conference accepts the method of linear enumerations by squares 
as the st andard method of assessing natural regeneration, while still recognising 
the value of compact indicator plots for the study of individual plants under 
given conditions. 

2. The method to be followed and the factors to be evaluated should be as 
detailed in the Experimental Manual, but the percentage stocking should not 
be reduced to a basis of 1,000 plantR per acre ; instead it should be the actual 
percentage based on the number of stocked and unstocked squares. 

3. No definite establishment height should be fixed for each species to be 
applicable to all India, but Provinces should be free to determine the establish- 
ment height most applicable to their local conditions*. 

4. The possible value of a more intensive enumeration of the regeneration 
at the initiation of an experiment and at periodic intervals in its progress should 
be kept in mind and carried out wherever feasible. 

Note ( i ) by the Silviculturist, Bengal. 

The following method on the lines indicated in Volume I of the Experimental 
Manual has been used in the Chittagong Hill Tracts division at the suggestion 
of the Central Silviculturist for estimating the recruitment and growth of 
seedlings of different miscellaneous species in the experimental plots in the 
Evergreen Forests. 

A diagonal line is made through the plot and about one hundred 6' square 
blocks or sections (on one or other or both sides of the diagonal line, the number 
of Mocks naturally varying with the size of the plot), are laid out by a measur- 
es ta P e mid a staff 6' or If long held at right angles to the tape. The Indicator 
Plot chart is similarly divided using the big squares of a section paper for each 
block of 6 X 6 . The height measurement only of the biggest plant of all 
important species occurring in each block is n oted at every enumeration gnd 

4b the comm of the debate Mr. Mobbs altered the 3rd proposal which then read 

as follow* 

.A No definite establishment height should be toed for each species to be applicable to all 
India, bat agreement should be reached between Provinces concerned to to a standard establish- 
ment height far • epeeies in the same type of forest. 

" '.O' '* ' * ♦ * « • * . 
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recorded in the corresponding section of the squared paper. The biggest plants 
will not be the same every time. Abbreviations are used for vernacular names — 
such as : — 

0. for gurjm. 0. for chapdlish. 

T. for tali. Ch. for ckotmgri. 

N. for nageswar. P. for pit raj. 

K. for hamdeb. B. for raktan, etc. 

Any species below 6" height (biggest plant) in the 6' X 6' block should hot 
have its height measurement recorded, but the letter “ B ” only noted to 
indicate the presence of recruitment. 

It is desirable to have further measurements to compare the height growth 
of the different species in the plots under the different methods of treatment, 
and so a selected number of plants in each plot were tagged with a number. 
About 10 plants of each species were selected so as to include roughly 3 height 
classes, viz., average seedling of the year (lowest height class), established 
seedling (medium height class) and sapling stage (highest class). These 
measurements are entered in 13. P. Form 6.— C. K. Homfray. 


Note (it) by the Forest Research Officer, Bihar and Orissa. 


While agreeing in general with the proposed classification of regeneration 
for sal given on page 110 of the Silvicultural Research , Manual , Vol. I, T should 
prefer a little more detail. T should also prefer the unestablished stage to he 
subdivided iuto unestablished stages 1 and 2, unestablished stage 1 being from 
recruitment up to a height of S' , and stage 2 from heights of 3' — 6'. I suggest 
this because in Bihar and Orissa, when sal regeneration reaches a height of 3' 
it is often practioallv established and it is up to this height* that it is most deli- 
cate. Tn the Singhbhum forests at least, when once regeneration is over 3' high 
(i e„ unestahlished stage 2) there is nothing to fear, and to obtain full stocking 
of this stage 2 would generally he a satisfactory result to an experiment. 

For assessment of stocking, T prefer the method by enumeration of stocked 
squares (the squares to be 5' X 5' for convenience of plotting).) This method 
can give both a visual picture on a chart and also a numerical expression. The 
squares should run through as much of the Experimental Plot as possible, and 
for this purpose one or more long narrow Indicator Plots lCK wide running 
across say half of the Experimental Plot is better than a wider rectangle con- 
taining the same number of squares. When 75 per cent, (or other locally 
accepted percentage) of the squares contain one or more established regenera- 
tion, regeneration may be said to be satisfactory. 

In addition a photographic record of progress should be maintained when- 
ever possible. — F. C. Osmaston. 


Note (in) by the Silviculturist, Forest Research Institute. 


Methods op assessing progress op natural, regeneration. 

The Experimental Manual describes two methods of assessing regeneration 
(page 110), the enumeration of stocked squares and selective counting, the 
former being preferred by the Silvicultural Conference. Further experience 
has confirmed the wisdom of this preference, and has shewn that the counted 
squares should he on lines across the experimental plot, and not in a compact 
square or rectangular Indicator Plot as envisaged in the Manual, This lines- 
of-squares method is both simple and quick in the field, and far more satisfactory 
than the compact indicator plot from the point of view of sampling. It has 
been applied with success in Punjab, United Provinces, Bengal, Bihar and Orissa, 
and is worth adopting as our standard method till we light on something better. 

United Provinces has found that the suggested method of recording 
additional recruitment needs development to differentiate between its contri- 
butions towards stocking squares without older seedlings, and towards augment- 
ing the stocking where older seedlimrs already exist. Tn practice, the difference 
proposed is in recording 1. 2. 3 or more U or E plants and 1, 0, 3 or more BV 
plants per n square, in addition to measuring the best U or E on each i the 
Manual suggests recording B only in the absence of TT or E.jwhfch preB uma hly 
the United Provinces finds inadequate.— H. G. Champion. 
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Mr. Champion : The method of assessing regeneration was one of the first 
things to which we gave our attention when the Provincial Silviculturist in the 
United Provinces took up the question of systematic research into sal re- 
generation problems, and we started off with the 15' X 15' quadrat. We mapped 
and measured everything on it. After we had done this a few times we found 
that our plots were no longer representative of the area as a whole even if they 
had been initially so. The change over to the method of stocked squares was the 
direct outcome of our early experience, and the modifications proposed by Mr. 
Mobbs now are exactly what we should expect. 

I think perhaps when 1 summarised the situation in the Experimental 
Manual, I rather overstressed the view that we have been counting and measur- 
ing loo much, and possibly I went to the opposite extreme. The sub-division 
of the 6 ft. square m the case of recruitment was provided for but it was sug- 
gested that one need not bother about recruitment if there is even one large 
seedling in the unit of count. I quite agree with Mr. Mobbs that counts of 
recruitment are very useful. Some arbitrary number could be fixed as the 
maximu m to be counted. The count is very easy, but I am still strongly of 
opinion that we should keep our measurements down to the smallest number we 
can manage with, tt is also particularly useful, as Mr. Mobbs has said, to have 
the initial record as full as possible. Ordinarily one has a clear idea of what 
is wauled when one starts the experiment, but as time goes on one often wishes 
one had a little further information al>out the initial condition. I am very 
strongly in favour of a full initial description, count, measurement, or whatever 
it may be, of the plot, so long as it does not lead to a lot of unnecessary work in 
subsequent records. This is very liable to happen unless it is very dear from 
the records that it should not be done. 

The other point raised by Mr. Mobbs which is an important one for settle- 
ment was the question of accepting a standard establishment height. In general 
terms I would agree with Mr. Mobbs that the height or size adopted must vary 
with circumstances. 1 would ask Mr. Mobbs in particular whether in the case 
of sal he would vary his height in one particular province or maintain a single 
standard under all conditions. Mr. Mobbs said that at present he proposed 
a single establishment height for sal for the whole of the United Provinces. It 
would be much more satisfactory if we could agree on a common method grant- 
ing that different conditions will call for different standards. 

Mr. Osmaston : Actually in some of our areas in Bihar and Orissa, 3 ft. 
would be sufficient to be considered established, in other 4 or even 6 ft. whereas 
Mr. Mobbs has adopted 10 ft. 

Mr. Champion : Will it not meet requirements if in the case of sal we 
settle on a standard for each of our types l We have recognised 13 types ; 
2 or ’3 standards would possibly cover the whole lot. Where regeneration is 
easy the standard will be lower and where it is difficult it will bo higher. 

Mr. Howard : Would it mean two heights for your province T 

Mi. Osmaston : Yes, we would not mind that. 

Mr. Champion : We have agreed that any results if obtained one type 
should not be applied in an other without confirmatory tests. 

Mr. Chaturvedi : As an improvement on the 35' X l& quadrat, we laid 
out plots of 20 ft. x 5 ft. but these too gave us insufficient results, so we laid 
out about 4 or 5 plots l|10th of an acre each in the experimental area. These 
were quite sufficient for our purpose, and served us very well. We had repre- 
sentative seedlings marked with T-shaped nails. We had a form of our own 
and we gave the height of the seedling year by year and that gave us a very 
good picture of conditions. Then the difficulty of damage by deer, cattle and 
people arose, so we put up barbed wire fencing which altered conditions. 

Mr. Howard : It really comes down to this that the indicator plots which 
you had originally, give perfectly good data for individual plants, but when 
you try to get to something that is representative of the area as a whole, then 
they do not That is why the new developments have come. 
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Mr. Chaturvedi : No, the position was that the indicator plots did indicate 
the areas as a whole and I still feel that the work is siftpler with an indicator 
plot in which wo also study the development of individual seedlings. 

Mr. Mobbs : In an indicator plot with a hundred , seedlings numbered, 
there are also usually many seedlings which are not numbered It was fre- 
quently found in such cases that the numbered seedlings, originally the best, 
did not all develop well, and that unnumbered seedlings developed better, as 
that from the point of view of establishment of regeneration, we were not 
measuring the right seedlings. We had' the alternative of numbering a fresh 
or of adopting another method. In the method of squares you choose the best 
seedling in each square. Whether it is the same as you saw five years ago 
does not matter. What you want to measure are the plants that are going 
to be your ultimate crop. 

Mr. Chatwvedi : The method of squares gives a false sense of security. 

Mr. Champion : We all seem agreed that these numbered seedlings will 
not remain the best plants on the plots. I think we all expected it from the 
start and we have merely now to decide which seedlings it is better to observe. 
The whole idea of counted squares has developed from an appreciation of the 
fact, but as in a great many of our problems we are still interested in indivi- 
dual seedlings, it is suggested, and is actually being carried out in Bengal, 
and the Punjab, that we have numbered seedlings in the counted squares. The 
arrangement at present is that the lines are laid out and the range in type of 
seedlings examined. The seedlings are then roughly classified on simple lines 
as any working plan officer or ranger could do, and a few of each type are 
numbered for keeping under observation. 

Mr. Laurie : We have got one or two experimental plots in which we have 
luid out indicator plots in lines of squares. Formerly we had compact indi- 
cator plots which were sub-divided into squares. These are now being 
supplemented by lines of six ft. squares. 
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ITEM 6 (b)~(d). 

Soil and Ecological Investigations. 

Papers were called for on (6), Soil problems, ( c ), Root systems, and (d), 
Ecological problems. On the first subject notes (pages 85, 86) were received 
from the United Provinces, Bengal, Assam, and Bihar mid Orissa, and a note 
(page 86) was circulated by the Central Silviculturist. The Silviculturist, 
Burma, submitted a note (page 78) by Mr. Charlton, Agricultural Chemist 
to the Government of Burma, on the growth of Gmelina as affected by the 
composition of the soil. Short notes on root studies were -received (page 86), 
and a paper by Mr. Mohan (Punjab) and other notes (page 87) on ecological 
problems. 

Mr. Garland opened the debate referring to the need of greater knowledge 
of forest soils and what goes on in them. Dr. Puri and Messrs. Trevor, Mohan 
and Mobbs took part in the ensuing discussion. At the following session 
Dr. Puri read an address ( cf . infra) which Dr. Mackenzie Taylor, Director 
of Irrigation Research in the Government of the Punjab, had been prevented 
by illness from delivering personally. Dr. Puri and Mr. Hoon demonstrated 
after the address various methods of pH determination, mainly electrical, in 
the laboratory, and subsequently explained the features exhibited by soil 
profiles in the Experimental plantations at the Research Institute, and in sal 
and bamboo forest at Lachiwala, Dehra Dun division. 

The following resolution was proposed by Mr. Purkayastha (Assam) 
and seconded by Mr. Garland (Bombay), and adopted by the conference. 

RESOLUTION ON ITEM 6 (b)—{d). 

Resolved that — 

(1) This conference desires to bring to the notice of Government that 
the appointment of an Ecologist has been considered so essential at the Forest 
Research Institute that it has been shown on the cadre of the Institute since 
1920 , but this post has not yet been filled. 

(2) This conference believes that work on soils and ecological problems 
is of the greatest importance in the elucidation of problems connected with the 
regeneration of forest crops. Such work is essential both in the F. R. I. and the 
Provinces. The assistance of an expert in this branch of knowledge is urgently 

required. 

(3) This conference also urges that Provinces should give facilities where- 
ever possible for their officers to take up work on these subjects. 

PAPER (I). 

Contributed by Dr. Mackenzie Taylor, Director of Irrigation Research 
Punjab. (Read by Dr. Puri of the same department). ’ 

Mr. Trevor asked me to deliver an address to the Conference of Forest 
Officers on Soil Research methods. My main experience of soils has been 
connected with agriculture and on two occasions I have been mtrodnnorl fn 
forest soils through Mr. Trevor. My knowledge of the forest soils Hindis 
is limited and my interpretation of the results of analyses is consequently open 
to correction. I am awaxe that the results which 1 put forward may not be 
generally applicable and will need modification to suit particular conditions 
I will attempt to deal mainly with the general aspects of the problem and wili 
indicate the application of the results in particular cases. 

It is difficult to know where to start so I will give a brief resume of the 
subject commencing with soil genetics. 

;• MfMI 
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1. Soil Formation Process . — The important materials forming rooks and 
having a hearing on the formation of soils can be grouped under four heads — 

(a) Bases such as soda, potash, lime and magnesia. 

(b) Sesqui-oxides of iron and aluminium. 

( c ) Silica, and 

(d) Organic matter. 

In all soil forming processes the removal of bases from the original rock 
takes place. 

The soil forming processes fall into two groups — 

(a) Anaerobic. 

(b) Aerobic. 

Under anaerobic conditions peats are formed though peat can also be 
formed under aerobic conditions when some other factors such as lack of 
moisture limit bacterial activities. Under anaerobic conditions (Hey soils are 
also formed. The characteristic of a Gley soil is the removal of iron oxide 
from certain layers of the soil which become blue in colour and the redecom- 
position of the iron oxide in bands forming, in extreme cases, what is called 
an ‘ iron pan ’. 

Under aerobic conditions the decomposition processes which take place 
fall into four main groups — 

(0) Hot arid conditions, 

' ( b ) Moist tropical conditions, 

(c) Cool humid conditions, and 

(d) Cold arid conditions. 

(а) . Under extreme hot arid conditions no alteration in the composition 
of the rock material takes place and only a sand consisting of unchanged rock 
particles is formed. Under slightly moist conditions the tendency is for the 
rock to be decomposed and the bases to accumulate. This decomposition may 
give rise to three types of soil — 

(1) Solonetz soils characterised by the presence of alkali carbonates, 

(alkali soils). 

| (2) Solonschak soils characterised by the presence of neutral salts, 

(saline soils). 

(3) The soils characterised by the presence of alkaline earth carbonates 
such as the surface limestones of South Africa (calcareous soils). 

Under semi-arid conditions which at some period of the year admit of 
considerable growth of plants but do not admit a rapid decay of the organic 
matter during the succeeding drought, black earths or Tschernosem soils are 
formed (black cotton soil). Under slightly more arid conditions than the 
previous where plant growth is little, chestnut coloured earths are formed. 
These are deficient in organic matter. 

(б) . Under moist tropical conditions the characteristic is the rapid 
chemical decomposition of mineral matter in the original rock. Under these 
conditions the bases are leached leaving an acid residue. This tcid residue 
tends to break down into its constituent oxides, silica and the oxides of iron 
and aluminium, the silica being removed by the alkaline solution formed by the 
bases. The residue in this case is a laterite. Various degrees of lateriBatioh 
can be noted in the field according to the stage which the process has reached. 

(c). Under cool humid conditions the bases in the rock are leached, organic 
matter is partially decomposed and the products of this decomposition lead to 
the leaching of the sesqui-oxides of iron and alnminium. These sesqni-oxides 
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may be distributed throughout the weathering material giving rise to the 
‘ Brown Earth ’ or they may be deposited at a lower level leaving a bleached 
layer above giving rise to Podsols. 

(d). Under cold arid conditions the breakdown of the rock is again physical 
in character and, what is called a Skeletal ” soil is formed. 

2. Classification of Soils.— Soils may be classified into two main groups— 

(a) Imma ture soils in which the soil formation processes have not had 

full play and therefore the influence of the parent rocks is still 
apparent. The presence of calcium carbonate invariably indicates 
this typei. 

(b) Mature soils in which the process ol‘ formation has had full play 

and the parent material is exerting a minimum influence. 

Immature soils can be sub-divided into two types— 

(1) Bendzinas, or humus carbonate soils. 

(2) Skeletal soils — largely the product of physical weathering. 

Mature soils can be divided into the following groups according to their 
modes of formation— 

(1) Laterites. 

(2) Tschemosems. 

(3) Chestnut soils. 

(4) Podsols. 

(5) Peats. 

(6) Saline and alkaline soils. 

Dealing very briefly with some of the soils in the Kulu Valley as an 
illustration, the examination has shown that the nearest class to which they 
belong are podsols. They are, however, not typical podsol soil® and probably 
should be classed as immature podsols. This is due to the difference between 
the climatic conditions in the Knlu Valley and the cool humid conditions respon- 
sible for production of mature podsols. 

In the Kulu Valley the climate is characterised by the following.— 

A cold dry period followed by a cool moist period due to the melting of 
snow. This in turn is following Iv a dry warm period to be followed in turn 
by a cool humid period. While the general tendency in this case is for cool 
humid conditions, the dry periods tend to hold up the podsolisation process 
and hence immature podsols result. 

In the plains of the Punjab, there are well marked cases of the develop- 
ment of both the Solonschak and Solonetz soils, the characteristic formations' 
under arid conditions. From the forestry point of view, they need a different 
type of examiation from that of the hill soils. 

3. Soil Profile.— -Until recent years it has been customary to study soils 
mainly from the point of view of the surface soil and the sub-soil. It is now 
regarded as essential, in defining soil characteristics, to study the soil profile. 
The soil profile may be defined as a vertical section of the soil from the surface 
to the parent rook which has not yet undergone decomposition. From what 
has been said of the soil forming processes, it will be seen that this section may 
be divided into a series of layers or zones from which the constituents .have 
either been leached or in which they have been deposited. These zones may 
be sub-divided into horizons each haring special characteristics within the zone. 
Fbr convenience in classification the zone from which , materials have been 
leached is called the “Eluvial” zone, and the sub-divisions of this zone aye 
labelled thei A horizons. The zone in which the leached materials have accu- 
mulated is Milled the 1 Illuvial ’ zone and the sub-divisions of this are called 
the B horizons. The C zone is the parent material. In the Kulu Valley as 
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has been pointed out the most important profile is the podeoi type. This may 
be taken as an illustration to show the sub-divisions of the various zones in the 
profile. A complete podsol profile is as follows : — 


A<> 


Ax 


A* 


A, 


B, 


C 



-- Peat. 


Bleached. 


Organic matter 
deposited. 


Parent material. 


> Eluvial. 


> Illuvial . 


Description of a mature podsol is as follows. — 

A typical podsol profile consists essentially of three horizons, A or eluviated 
horizon, B the horizon of illuviation enriched by certain of the constituents 
leached from the A horizon, and C the parent material A detailed description 
of the various horizons with their morphological and chemical characteristics is 
given below : — 

Description of Horizons. 

A 0 — Decayed humus accumulative layer consisting of leaf mould sod 
forest litter. It is the starting point of many reactions leading to mineralisa- 
tion. One of the distinctive chemical properties is its high base exchange 
capacity, another distinctive chemical property of A 0 in podsols is its high 
unsaturation as regards bases. 

Aj — Light grey with a straw-coloured tinge impregnated with some 'humus 
material and of a powder loose silty texture with a sandy appearance. This 
structureless condition is one of the distinctive characteristics of this horizon. 
It has a lower base exchange capacity than A 0 , low bases and sesqui-oxides 
contents, enrichment in SiO , and comparatively high unsaturation. A great 
drop takes place in the base exchange capacity from A 0 to A t . SiOj is higher 
in A t than in any other horizon except A r Sesqui-oxides are lower than 
parent material. 
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Afl — is a component part of the horizon of eluviation. It differs from A, 
in being thoroughly podsolised. The colour is bleached ash-grey to whitish 
grey. This bleached ash-grey colour is the most characteristic morphological 
feature of this horizon and is very well developed in a characteristic podsol 
profile . Base exchange capacity lower than A v more unsaturated, usually 
lower in calcium and sesqui -oxides and higher in Si0 2 . The unsaturation of 
A, furnishes chemical evidence of the podsolised state of the soil. The pH 
of jk, is lower than other horizons. 

B— Its accumulative character is very distinctive feature. It is a horizon 
of illuviation. B x dull brownish colour with some light and some dark streaks. 
This horizon is compact and heavy. B 2 light brown colour. Chemically the 
B horizon has lower SiOj, higher sesqui-oxide, increase in bases and in base 
exchange capacity, lower nnsatnration. B t has a higher organic matter 
content than A e . 

0 — the parent material. 

Other profiles may be dealt with in a similar manner to that which has 
been illustrated by the podsol profile. The zones and the horizons are 
demarcated and measured in the field, the samples of which are obtained for 
examination in the laboratory. 

4. The Active Constituents of the Soil Profile. — The active constituents 
of the soil profile are the clay and the organic matter. Tn many respects the 
behaviour of these two constituents is similar. As an example one may take 
the behaviour of the clay and the organic matter towards neutral Ralts. Both 
the clay and the organic matter to some extent behave like weak acids and 
when brought in contact with solutions of neutral salts base exchange can take 
place as illustrated in the following equation. — 

H 2 -Clay + 2NaCl -= Na * -Clay + 2HC1. 

Tt will be seen from this equation that when sodium chloride reacts with 
an acid soil a sodium olav is formed and hydrochloric acid HIk* ruled. The 
hydrochloric acid can be easily leached from the soil so that the final residue 
is a sodium clay. This sodium clay is unstable in the presence of water and 
undergoes hydrolysis according to the following equation. — 

Na* -Clay + 2HOH = 2Na OH + H 2 -Clav. 

The formation of the sodium hydroxide according to the above equation 
acoounts for the alkaline reaction of soils in which sodium is present as a base. 
Soils of this type are extremely difficult to deal with owing to the presence of 
alkali sodium hydroxide which causes deflocculation of the clay and consequent 
impermeability of the soil which gives rise in turn to anaerobic conditions. 
The action of lime in neutralising soil acidity is based on a similar reaction 
to that illustrated with sodium chloride. The bases entering the clay and the 
organic matter in this manner are known as replaceable bases and exert a 
considerable influence on the reactions of the horizons in which they are 
present. For instancy in a podsol, since the bases are leached from the A 
horizons these will tend to become acid. As the bases are redeposited in the 
B horizons, the B horizons will tend to become more neutral in reaction. 

5. Having obtained samples of the various horizons certain examinations 
are made in the laboratory by which they' may be characterised in order to 
trace the reactions involved in their formation. The most important deter- 
minations are. — 

(a) pH value. 

(b) The quantity of exchangeable bases present and the base exchange 

capacity. 

(c) The ratio of silica to sesqui-oxides in the clay fraction, and 

(d) The determination of organic matter. 

(a). The pH value for simplicity may be defined as a scale of acidity and 
alkalinity in which pH 7.0 is neutral, pH 0 — 7.0 is acid and pH 7.0 to 14.0 is 
alkaline. Two methods for the determination of pH value will he demons- 
trated by Hr, Puri and Mr. Hoon. Both of these methods are in use in my 
laboratory, that of Hr. Puri being specially applicable to work in the field. ’ 
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( b ). The base exchange capacity of a soil may be defined as the quantity 
of a base required to saturate the soil. If the exchangeable bases actually 
present are determined and the base exchange capacity is also found, the ratio 
between these two quantities gives what is known as the “ Degree of satura- 
tion This is an important factor in diagnosing soil type. Ir the degree of 
saturation is high the soil is probably neutral or slightly alkaline in reaction 
and it indicates that little leaching has taken place. If the degree of satura- 
tion is low, then leaching has been considerable and the soils undoubtedly have 
an acid reaction. 

(r). Recently a great deal of importance has been attached to the ratio 
of the silica to the sesqui-oxides in the clay fraction of the various horizons. 
As has been pointed out iu the case of the podsol profiles the sesqui-oxides 
tend to he removed from the A horizons and deposited in the B. In this case 
the silica to the sesqui-oxide ratio in the A horizon will be much higher than 
that in the B. This ratio therefore forms a valuable indication of the soil type 
being dealt with. 

(d). The determination of organic matter is important as again it may 
characterise soil types. In the podsol group again for instance there is a 
tendency for decomposition products of the organic matter in the surface 
layers to accumulate in the B horizons. 

The determinations detailed above are tedious and need considerable skill. 
They are, however, now forming the main methods for the routine examina- 
tion of the soil profiles. 

6. The information acquired in the field in taking Soil Profiles. — The in- 
formation taken in the field is illustrated by the form attached (p. 78). 

7. An exhibition of the Soil Profiles. — Some profiles from Kulu Valley 
illustrate the different types that mav be obtained in a relatively small area. 
Profile 60, 63, 40 and 49 illustrate what 1 have classified as Podsol type in 
Kulu. It -will be seen that these four profiles are relatively complicated. 
They are, however, not typical podsol profiles. One striking difference between 
those profiles and typical podsols is the high content of replaceable calcium 
in the A 0 horizon. This must be due, in the first instance, to the high calcium 
content of the needles of chir, blue pine, and deodar found growing on 
these four sites. Secondly it must be due to the difference between the climate 
in Kulu and the typical podsol forming climate which has been described 
previously. This high content of calcium in the A 0 horizon exerts a consider- 
able influence on the base content of the various horizons throughout the 
profile. The acidity of the A horizons does not develop to the extent that 
would be expected in a podsol. As a consequence though the accumulation of 
the sesqui-oxide in the B horizon is marked, it is not so marked as it should 
he. were the podsol profile fully developed. The profile, however, illustrates 
the variation in colours in the horizon that are to be looked for. The B horizon 
of profile No. 60 is of particular interest as the precipitation of the sesqui- 
oxide of iron in this region is very marked. In the actual profile it was so 
marked that, the iron oxide had reeemented sand particles together to form a 
material of the nature of sand-stone though not sufficiently compact to prevent 
the entrance of the roots. Tn taking these profiles it was noted that the 
majority of the fibrous roots were confined to the A horizons, the larger roots 
occupying the B, hut none of them entering the 0 zone. Profile Nos. 60 and 
63 were derived from quartzite. Profile No. 40 was derived from mica schist. 
It will be seen that although the parent materials from which the profile has 
been derived are dissimilar the profiles themselves exhibit common character- 
istics. Profile No. 55 represents an approach to the Brown Earth type. As 
was pointed out earlier the characteristic of this profile is an absence of the 
Aq horizon and the distribution of the sesoui-oxidd throughout the A and B 
horizons. The difference between A 5 and B horizons, in the damp condition 
was more marked than appears in the profile as exhibited. Profile 56 will be 
referred to again later and is of particular interest. The profile contains 
calcium carbonate and hence has to he classified as * Immature ’. The material 
is probably of glacial origin, and on account of the organic matter present it 
has been classified as the “ Bendzina 

Profile No. 51 is exceptional and is given here as an illustration as to 
how easily one may be led astray in this type of work. It will be noticed tbit 
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it has an Ao horizon and underneath this an A t which is apparently a bleached 
layer. In the field this was classified as a typical podsol. In the laboratory' 
it was shown not to belong to the podsol type since the A, was found to 
contain considerable quantity of calcium carbonate which should not have been 
present had it been podsol. This specimen was obtained at Nagni and the 
area was under spruce. It may be an accidental occurrence but without further 
examination I am at a loss to account for the presence of calcium carbonate in 
the Aj horizon of the complicated profile of this nature. 

8. Characteristics of some of the Soil Profiles in Kulu with reference to 
Forest Type . — Soil profiles of four types of forest were examined in Kulu. 
These were spruce, deodar, kail and chir. From the results of examination 
it seems that spruce is capable of withstanding the greatest extremes of acidity 
and alkalinity. Deodar and kail appear to favour those types of soil with a 
pH value of about 6.0 while chir appears to prefer a soil with a pH value of 
6.0 and neutral. Profile No. 56 is of particular interest with regard to deodar. 
The deodar on this area was natural and was pointed out to be extremely 
poor. The characteristic of this soil was its high content of calcium carbonate- 
It is probable therefore that any soil containing calcium carbonate would be 
unsuitable for a deodar plantation. In contrast with this is Profile No. 51 
which has an Aj horizon rich in calcium carbonate. On this area spruce was 
excellent though there was no regeneration. From this it would appear that 
if a soil contains calcium carbonate, spruce might be a better crop to attempt 
than deodar. Stating the above in terms of soil type it seems that deodar 
and kail can stand a higher degree of podsolisatiou than chir while spruce 
is less selective. 

Another method of defining soil types is according to their physical com- 
position. Some interesting information has been obtained on this point. 
Under natural forests the heaviest type of soil was found to be occupied by 
deodar. Kail also required a heavy type of soil but there was an important 
distinction between this soil and that carrying deodar. Deodar appears to 
require in addition to a heavy type of soil a deep soil. Kail, while requiring 
a heavy soil, can at the same time flourish when this soil is thin. This differ 
ence between natural deodar and kail soils was most marked. In no case 
under deodar were stones found to be present in the A and B* zones. Under 
kail boulders were invariably found to be present in both the A and the B 
zones. This leads to the conclusion that deodar requires moister soil condi- 
tions than kail. Such appears to be the case from aspect and other factors. 

Chir seems to grow on the lighter soils, the sand fraction being the charac- 
teristic portion of the soil in a profile carrying chir. It would appear that 
chir can flourish in situations drier than kail. 

Spruce again seems to be less selective as it is found on a much wider 
range of soil types as regards physical composition. It was found to be 
growing on a soil profile containing 80 per cent, of sand and also on one con- 
taining 30 per cent, of silt. 

9. I have been asked to illustrate the practical application of soil examina- 
tion with reference to the growth of plants. During the investigations in 
Kulu one or two instances came to light. 

(a). Transplantation of Deodar at Jarri . — An area near Jarri on which 
transplanting of deodar had failed was examined. The characteristic of the 
area was that it was adjacent to the river and that a semi-perennial spring 
existed above the transplanted area. This spring led to periodical water- 
logged conditions in the area under transplantation. An examination of the 
soil profile in this area showed that it was very definitely of the gley type 
indicating, in the first instance, anaerobic soil conditions and secondly a 
tendency for impeded drainage by the formation of an iron pan. Had the 
soil profile been taken before transplanting commenced it would probably have 
been decided that such an area was unsuitable for a deodar plantation. 

,(b). Burnt Area at A’a^nt.— -Efforts had been made to transplant deodar 
to a portion of the burnt area at Nagni. This area had originally been under 
kail, The examination of the soil profile showed that the soil was very 
shallow and the profile very simple. It did not in any way represent the other 
profiles that had been obtained from good deodar areas. It rather represented 
the shallo w conditions that would be more suitable for kail. Natural regenera- 
tion of kdH iritis taking place in this area, Had this profile been exammed .it 
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would have been found that the soil differed considerably from that carry* 
ing natural deodar. :f 

(c) , Kagni . — Attempts had been made to transplant spruce at Kagni- 
An examination of the profile has shown that although the water-table Whs 
moving it was very near the surface and a gley profile had developed. Such 
a profile appears to be unsuitable tor the growth of any of the trees which were 
investigated. 

(d) . Borsu . — At Borsu there was a sharp line drawn between a natural 
deodar and a natural kail. Investigation showed that where the deodar was 
growing well, the soil was deep and the profile that typical of deodar. 
Where the kail was growing it, was found that large boulders were present 
both in the A and B horizons indicating that it belonged to the kail type or 
profile. While no attempt had been made to transplant in the area this 
appears to he an instance where the soil conditions have definitely determined 
the type of crop. 

(e) . Khanetval . — At the request of the Chief Conservator of Forests, 
Punjab, an examination was made of the shisham plantation at Khanewal 
which exhibited different degrees of fertility in various areas. From an ex- 
amination of the soil profile it was shown that as the pH value of the soil 
increased, the growth of the shisiiam became poorer. This investigation 
enabled standards to be fixed as regards pH value above which transplanting 
of shisham was unlikely to be successful. 


FIELD FORM. 

Soil of Profile No. 40, dated 3rd June 1934. 

Borsu 1|31 Cjl. 

1. Geographic position of area. 

2. Topography, geological ami climatic features. — Good regeneration of 
deodar under deodar. Profile dry 

Aspect — North west. 

Slope — Moderate. 

Height— 7,900 ft. 

f wet bulb 1 45.0 °F. 

12-30 p.m. < >• 

(.dry bulb J 63.0°F. 

3. Vegetation. — Sparse ground vegetation, litter of deodar needles. 

4. Description of Soil Profile . — 

A,. — 0 — 6 cm. - Peat layer. 

A,.- - 6 — 10 cm. — Sooty black layer, compact. 

A*.— 16—42 cm. — A light sandy coloured layer, compact, oontains some small stones. 
Most of the big roots are in A, and A, and B,. 

Bj. — 42 — 50 cm. — Brownish black layer, not so compact, more friable than A t , A*. 

B 2 . — 50 — 73 cm. ~~ Light brown, compact. 

C.- - Below 73*0 cm. A yellow with a reddish tinge, layer. Very compact. H i m 

schist. It is not stained with iron Oxide.' 

• * * * * .• $ 

PAPER (II). 

Contributed by Mb. J. Charlton, Agricultural Chemist, Ma nd alay. (Oom- 

municated by Silviculturist, Burma). 

The Growth of Yemane (Gmelina arborea) as affected by the composition of 

the soil. * 

The attention of the Agricultural Chemist, Burma, was first called to 
this tuestion by the Principal Forest Officer, Federated Shan States, fcfe 
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demi-official letter lll8|M.-23, dated 11th April 1930. In this letter Nixon 
points out that about 350 acres of Yemmt are planted annually and handed 
over after about 25 years to the Burma Corporation. Nixon stated that 
growth seemed to be affected by texture of the soil, stiffness of texture having 
a bad effect on growth after a time. It was arranged that preliminary samples 
for examination should be sent to my laboratory, these taking the form of soil 
monoliths to a depth of four feet from good, bad and medium portions of two 
compartments. Three such profiles were taken from 1924 plantations in Com- 
partment 11 and three from 1926 plantations in Compartment 20, Panghai 
Reserve. Mechanical analysis showed no appreciable effect of texture of the 
soil on growth, all the samples being very similar stiff loams or clay, but great 
differences in the lime requirement of the soils were found and although only 
six monoliths were examined, it was considered that this formed a promising 
line of enquiry for subsequent work. It does not follow, of course, that the 
growth of Ye, mane is directly affected by the lime requirement of a soiL It 
might equally well be that the real effect is one of relative ease or difficulty 
in obtaining calcium and of course the lime requirement of a soil may be ex- 
pected to be correlated with this. 

Preliminary work on the six profiles referred to was finished about the 
end of 1930 and this note is a summary of subsequent work done since then 
but excludes from consideration compartments in which the trees have not 
been measured. It is therefore limited to compartments 11 and 12 for which 
detailed results are available. 

The method of taking samples was to select a number of sites within 
Compartments 11 and 12, actually 26 in the former and 20 in the, latter and 
to take a soil monolith to a depth of four feet at each of these sites. Sub- 
sequently the nearest twenty trees to each soil pit were measured and averaged 
and taken as representative of the growth particular to that soil pit. The 
problem thereupon resolved itself in to examining correlations between the 
growth of Yemane and the results of the various chemical and physical analyses 
carried out. 

It will be convenient to recapitulate the chemical and physical determina- 
tions carried out. These were necessarily very limited in number and com- 
prised the following : — 

(1) pH in water (Colorometric). 

(2) pH in KC1 (Colorometric). 

(3) Lime requirements per cent. Hardy and LewiB — Journal of Agri- 

cultural Science XIX (1929), 17. 

(4) Sticky poiut moisture — Keen and Couttg — Journal of Agricultural 

Science XVIII (1928) 740. A round figure of 16 per cent, was 
deducted from the values obtained since at the sticky point ap- 
proximately 16 per cent, water occupies pore space and is not 

. associated with colloidal material. The values so obtained 
were considered as proportional to the amount of elay in the 
soils and hence to the texture. * 

On receipt the monoliths were allowed to dry out and were then sampled 
by horizons as far as this was possible. Subsequently it was found that owing 
to the method of planting Yemane after t mingy a, considerable changes in lime 
requirement were to be expected after the burn off and hence further samples 
were taken after lamigi/a by means of a soil auger at depths 0 — V near the 
original sampling pits! Fresh determinations of lime requirements and sticky 
point moisture were made and it was found that the effect of the burning off 
was to considerably reduce lime requirements in the surface soil. The new 
values were in turn correlated with the heights of trees. 

Results. — For the sake of convenience, results of chemical and physical 
determinations, together with the heights and girths of trees to which they 
correspond are attached herewith in Appendix 1. In addition to the correla- 
tions reported herewith, it. is possible to work out many more, e.g„ rate of 
increase or decrease of lime requirement from the surface downwards, 

Stae ty ^ or any given depth of sample, etc. Since to work out 

correlations is very laborious, the method used was to first plot dot diagrams 
and only to proceed to work out correlations when there was a reasonable 
L1FRI 11 ", ' 
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prospect of a definite correlation. The list of correlations given is therefore 
not by any means oobiplete but is considered adequate. The fact the* girths 
qs well as heights are given only in the case of Compartment 11 may be noted 
Girths were reported only to the nearest inch and hence only a few selected 
correlations were worked out on girths and these were only done to check the 
values obtained for heights. Actually the values check as well as could be 
expected but it would be preferable in case girths are used in future to carry 

the measurements to the nearest ft inch and not to be nearest inch. 

It should be pointed out that the small correction for grouping (Shep- 
pard’s correction) has been left out of account as it is very small ana may be 
ignored at this juncture, more especially as the test of significance without 
Sheppard’s correction is more stringent. 

Consideration may now he given to the correlations given in Appendix II, 
Part I. In this list the correlations have been worked out independently for 
compartments 11 and 12. From these it appears that 

1. Although the lime requirement of the surface soil (original) does not 
give a significant correlation with the heights of trees in 1932, it increases in 
1933 with odds of more than 10 to 1 in compartment 12. The fact that tamgya 
destroys the correlation between the height of trees and lime requirement in 
surface soil for both 1932 and 1933 in both compartments may be noted. The 
fact that the mean whole profile is not so important as regards lime require- 
ment of the surface soil in the first two years of growth is as one would 
expect. 

2. The pH in N.KC1 gives an apparently curious behaviour with heights 
of trees. The surface soil (original) gives a positive but not yet (in 1933) 
significant correlation while the lowest samples give a negative correlation 
which is only significant in compartment 12 in 1933. It is therefore only to 
be expected that the change in pH in N.KC1 with increased depth gives a 
negative correlation which is either significant or on the verge of significance. 
This is checked by the fact that the difference between the correlations for 
N.KC1. pH surface soils and lowest horizons is significant in Compartment 12 
in 1933 and on the verge of significance for the three corresponding correla- 
tions. The tallest trees are associated with soil which increases in acidity 
with increased depth, c.g., pH 5.0 at the surface and pH 4.0 at 4/ depth. If 
on the contrary the pH should he 5.0 at the surface and 6.0 at 4' depth, such 
soils are a poor medium for Ye mane. A similar phenomenon has been noted 
previously in Kenya and also in the Northern Shan States in connection with 
the growth of coffee, hut in the case of coffee increasing acidity from the 
surface downwards has been found unfavourable for good growth. 


3. The sticky point moisture figures are incomplete in the case of Com- 
partment 11, those for original soil not being traceable. Such indications as 
there are, however, indicate that although the growth of Yemane is favoured 
by lightness of texture in the first year, it is of little importance subsequently. 
This is not unexpected as the soils are rather heavy in texture on the whole 
and probably by the second year the feeding roots are beyond the range of soil 
affected hv taunm/a. The difference in the correlations between height of 
tre<>R and Sticky point — 16 per cent, surface soil in < Compartment 12 before 
and after burning, although considerable, is not significant. 

The levels of significance for the correlation co-efficient are shown separate- 
ly for each compartment in Appendix II, Part I as the number of samples 
differs in each. 

Compartment 11 (pits 7—34) was planted up in June 1931 while Compart- 
ment 12 (pits 1—20) was planted up in June 1932. The method of planting 
up wns not necessarily identical but there is no very great objection to com- 
bining the correlations for two years’ growth in each case. Since in the case 
of Compartment 11 measurements were first taken in 1932, i.e., after two 
seasons’ growth, it is not possible to combine results except on the basis 

Height of trees Height of treat 
in in 


Compartment, 11 
Compartment 12 




1932\ 1883,1 

1883? 1934 

uomparnaeuv •• •• •• " . ■ J *■ 

Significant results only are quoted in Appendix II, Part IT. The value of 
p h stated in each case and the results of the first two years’ growth ipay be 



briefly abated „8 follows [|W» * W-W- 

(1) The growth, of Yemane is adversely affected by a high lime require- 

ment in the surface soil prior to taungya. Odds between 2d to 
1 and 50 to 1 (Odds taken from Pjz tables). 

(2) High acidity as measured by pH in N.KC1 at a depth of 3' — 4' is 

favourable to the growth of Yemcme. Odds between 20 to 1 and 
50 to 1. 

(3) Yemcme grows better on soils which increase in acidity as measured 

by pH in N.KC1 from the surface downwards. Odds > 100 to 1. 


It is likely that the question of pH in N.KC1 is correlated with geological 
formation to some extent. It is in any case a much more reliable determina- 
tion than the pH in water which is often influenced by the presence of carbon 
dioxide. For this reason, although the pH in water was recorded for in- 
terest, no attempt has been made to correlate this value with the growth of 
trees. 


Summary . — The growth of Yemane after two seasons’ growth has been 
found to be negatively correlated with the lime requirement of the surface soil, 
with the pH in N.KC1 of the samples from a depth of about 3' — 4' and with 
the change of pH in KC1 from the surface downwards. All these determina- 
tions refer to the soil prior to tmingya. The correlations obtained suggest 
that higher values may be obtained in subsequent measurements of heights as 
time goes on and it is strongly recommended that height or girth measure- 
ments but preferably the former should be taken for some years. Since most 
of the correlations quoted have a minimum odds of 20 to 1, a fair degree of 
likelihood attaches to the results, this in spite of the fact that comparatively 
few sampling pits were used. 

The main criticism of the results probably lies in the method of sampling 
whereby one soil pit is compared with 20 adjacent tree heights. It would 
probably have been better to have taken five or six borings with an auger at 
arbitrary depths, averaged these and compared them with the mean height of 
each lot of 20 trees. None the less the general similarity of the results obtained 
in the two compartments 11 and 12 suggests that the method employed was 
satisfactory. The two compartments 11 and 12 also appear to be typical of 
the area where Yemane is planted, at least as regards their chemical and 
physical nature so that it is anticipated that the results will he of fairly wide 
applicability. 


The Profile of Soils in Compartment 12. 

In the report given with my letter No. 38|1-A-11, dated the 13th January 
1932 to the Principal Forest Officer, Taunggyi the profiles of 70 Northern 
Shan States Yemane soils were briefly described in the Remarks column 
attached to the report. Samples 1 — 20 correspond to Compartment 12. 
Unfortunately the profiles in Compartment 11 (Pits 7 — 34) are not available. 

In the case of Compartment 12, the available information is summarised 
below : — 


Mean height 
Pit Nos. of trees at 
end of 1933. 


1. Typical Maymyo Red — no horizon changes 

2. Maymyo Red Type — heavy clay variety 

3. Red-brown soils. . . 


1 , 2,0 .. 12 - 22 '. 

7,11,12,13 12-15'. 

3,10,17 .. 11-47'. 


(Note. No. 17 poor growth). 

4. Lateritic appearance (Red) .. .. .. ..4,5,8 .. 12-20'. 

6. Lateritic appearanoe (Yellow) .. .. .. 9,14,16,19 7-88'. 

6. Black alluvium . . - .. .. .. ..15 .. 7-25'. 

7. Soil with yellow sub-soil and eesqnioxides .. ..18 .. 6-92'. 

There is therefore some evidence that the best soils for Yemane are the 
red or red-hrown soils, more especially those without obvious horizon changes. 
The black alluvium is probably hill wash. A yellow soil with obvious horizon 
changes such as represented by pits Nos. 9, 14, 16, 19, 20 and 18 seems defi- 
nitely poor soil for Yemane. Generally speaking, it may be concluded that the 
deep soils vritbont obvious horizons are immature soils whereas the presence 
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of well marked horizons at less than 4 f depth indicates soils in which the 
ordinary processes of weathering, etc., have advanced to a further stage and 
in this sense are older although not necessarily older in the geological sense. 

If these facts can be substantiated, it should be possible to pick Out by 
appearance alone the soils best suited to Temane. The best should be either 
red or reddish brown and should be free from definite horizon changes to a 
depth of 4 feet. It appears that the yellow soils so common in the Shan States, 
especially if these have clearly marked horizons, (often accompanied by 
small granules the size of small shot) are bad soils for growth or Temane. 
I doubt if black alluvium is common. It is unlikely that it can exist except 
under special conditions in the valleys where hill wash accumulates and where 
the supply of water is greater than on the hillsides or on slopes. In any case 
there is only one such sample in Compartment 12 so that it is unwise to ven- 
ture an opinion at this stage. 


PANGHA1 RESERVE COMPARTMENT 12. 


Appendix I. 

Table 1. 


L. R. = Lime requirement. 
S. P. = Sticky point. 
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PANOHAI RESERVE COMPARTMENT 11. 


Appendix I . 

Table II. 
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Appendix II* . 

Part I. 

Correlations with Heights of Trees and Girths of Trees. 


Heights of Trees. Girth of Trees. 




1932 

1933 

1932 

1838 

Compartment 11 

• . (a) Lime requirement percent surfaoe 

soil (original) 

— 2572 

—2982 

— 1665 

— 3174 

(26 soil pita) 

(6) lime requirement percent surface — *04511 
soil (after taungya). 

4 *01249 




(c) Lime requirement peroent (mean 
whole profile original.) 

— 1266 

— 1857 




(al) N. KC l pH Surface soil (original) . . 

+ *1637 

4* *2072 




(61) N.KCZ pH Lowest sample (original) 

— • 2939 

— 1927 




(cl ) N.KCJ pH difference going down- 
ward? (original). 

— 3910 

— 3577 

—3652 

— 3788 


(a2) S. P. — 16% surface soil (after taungya) 

—2592 

— 1920 

— 2103 

— 1878 

Significance 

.. P « •! r a* *32 






as *05 = *38 






SSS -02 =B* *44 





Compartment 12 

• . (a) Lime requirement peroent surfaoe 

soil (original). 

— 2547 

— *3908 



(20 soil pits) 

(6) Lime requirement peroent surface 
soil (after taungya). 

— 07347 

+ *09362 




(c) Lime requirement peroent (Mean 
whole profile original). 

— 1774 

— 1622 




(oJ) N.K01 pH surface soil (original) . . 

■f* 2714 

4-3071 




(bl) N.KC1 pH lowest sample (original). 

— 1105 

— 4922 




(c/) N.KC1 pH difference going down- 
wards (original). 

— 2622 

— *5492 




(a2) 8.P. — 16% surface soil (after taungya) 

— 4236 

— 1042 




(b2) 8.P. — 13% surface soil (original) 

— 1873 

4*1654 




(c2) S.P. — 16% mean whole profile 
(original). 

— *1385 

- *03329 




Significance »• P =* *1 r==*378 

» -05 - *444 

« -02 - 510 

S. P. — Stioky point. 


Appendix II. 

Part 11. 

Combined correlations — Two seasons * growth. 

(Height’ofjTrees) ^ 
R P 

1. Lime requirement percent surface soil (original) . . — *3364 *05 — *02 

2. N.KC1 pH lowest sample (original) . . . . — *3452 *05 — *02 

S. N.KC1 pH difference going downwards (original) . . **-*4442 <*Q1 
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Shorter Notes on Soil problems, 

(t) Assam. — It is necessary, (a) to emphasize the relative importance of 
the mechanical andohemical analysis of soil, (b) to discuss if it is possible to 
correlate the physical properties with the pH value of a soil sample and the 
Imitations of the use of the latter in solving; the regeneration problem. Ordi- 
narily pH is calculated from the samples of the surface layers but as the tree 
crop is dependent on the subsoil for the greater portion of their life, it may be 
necessary to work out the value from the samples taken at different depths 
before ooming to any definite conclusion. — C. 8. Purkayastha. 

(«) Bengal. — Our requirements are : — 

(a) A simple field method of determining whether a soil is in a suitable 

condition for natural regeneration of sal. 

(b) A simple field method of determining whether soil is suitable for plant- 

ing other important species. 

(c) Are recognisably different forest types associated with simply ascer- 

tained soil conditions « — C. K. Homfray. 

{Hi) Bihar and Orissa . — This work should be undertaken in a small way 
with the object of studying the physical (and chemical) properties of the soils 
on which our main types of forest are found ; and later on the preparation of 
soil maps. This will involve primarily the study of soil profiles and the mecha- 
nical analysis of the soils ; and secondly, if possible, chemical analysis. 

* 

To commence with, a study of the soils in various types of sal forest should 
be undertaken which could be extended to other types later on. 

This programme of soil studies will have to be undertaken in a very small 
way in Bihar and Orissa and at present neither physical nor chemical analysis 
can be undertaken in Ranchi owing to the lack of electric power. This however 
is likely to be installed in the near future. 

As regards staff it would be necessary to train a man (a P. F. S. officer or 
selected ranger) to carry out mechanical analysis. I can do this, It would not 
be a whole time job. During the touring season lie could he employed 1 on various 
field works and could do the laboratory work in the rains. All this must await 
the installation of electric current. Otherwise, it is suggested that a whole 
time assistant be appointed at Debra Dun who could undertake to analyse 
samples from the provinces. But T think it would be more satisfactory (owing 
to the very slow and tedious nature of the work) for each province, if possible, 
to employ a whole time or part time officer.- F. C. Osrnaston. 

(iv) United Provinces . — No detailed soil studies have been made in the 
United Provinces, and this question has been raised so that we in these pro- 
vinces may learn what has been done in other provinces, and to initiate a discus- 
sion on the value nature and scope of soil studies in connection with natural 
regeneration problems. Where artificial regeneration or afforestation are being 
carried out, the value of preliminary soil study is obvious. An analysis of the 
mechanical and chemical nature of the soil, and most usefully the determination 
of the pH value, should indicate the suitability or otherwise of the soil for certain 
species, once the corresponding conditions under which the species occur natu- 
rally or in other plantations have been analysed. But, in the case of natural 
regeneration, so many other factors are involved that the value of detailed soil 
studies seems perhaps a little doubtful. The various operations carried out 
to secure natural regeneration, such as fellings of various degrees, shrub 
cutting, burning, fencing, grazing, must all. affect the soil, but in general it 
would appear much easier to determine the suitability of conditions for re- 
generation by the condition of the undergrowth, and also by the appearance* 
of the regeneration desired, than by resorting to detailed soil studies. Although 
extensive natural regeneration experiments have been laid out in the sal forests 
Of the U. P. during the lafet few years, no detailed soil studies have yet been 
undertaken, and for this reason the TJ. P. would like to learn what other provinces 
have, dope in this direction, or what line of action it is suggested might be taken. — 
45. U. Mdbbs, ' 
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(v) Research Institute (General note circulated) : — Provinces are mainly 
interested in three problems : — 

(«) Can then development of different forest types be correlated with 
soil characters 1 

(it) Can the suitability of soils for natural regeneration be determined 
from soil characters ? 

(Hi) Can the suitability of soils for artificial regeneration with giv&h 
species be determined from soil characters t 

If any of those questions arc answered in the affirmative then simple prac- 
tical methods applicable in the field by, say, an intelligent Banger, are required 
for determining the characters in question. Three types of field work are sug- 
gested as likely to be practicable : — 

(1) Ocular examination of soil profiles comparing them with standard 

profiles. 

(2) Simple mechanical analysis. 

(3) Field pH determinations. 

It is evident that the horizon or depth or depths for which (2) and (3) are 
carried out, must be standardised 

Practical studies on these points have been made in Burma and the Punjab 
and some of the results have already been published (Burma For. Bull. No. 25 
and Ind. For. June 1934). These studies have given sufficiently positive results 
in two very different and important types of forest, to justify further work 
on the lines they indicate. They indicate in both cases that given the preliminary 
laboratory study to provide the necessary standards for comparison, useful 
practical deductions can be made from an ocular examination of representative 
profiles. 

The Burma work has shown that the h eight growth of Gmrlina is definitely 
correlated with the variation of pH with depth. Determination of pH can be 
done eolorimetrically in the field with a simple outfit, after a little practice. 

As regards the fundamental work for each problem usually necessitating 
more or less analytical work, it is thought (B. & 0.) that Provincial Silvicul- 
turists should have no difficulty in training one of their staff for pH determina- 
tion and simple mechanical analysis but more skilled work must be done either 
through local soil experts (as in Burma), which is not generally satisfactory as 
anything more than a temporary arrangement sometimes possible, or through 
the Soil Chemist who should be available at the Forest Research Institute. — 
H. G. Champion. 

#### #*## 


Notes on Boot Studies. 

(i) lie search Institute. (Circulated).- -The Experimental Manual describes 
(p. 83) two methods of examining root svstems and refers to the works of 
Clements and Weaver in America for fuller details. The subject has been 
brought up in connection with Boot Competition which is not specifically discussed 
in the Manual and specific problems mentioned are : — 

(1) Relation of root systems and root competition between the chief and 

subsidiary species in mixed line sowings (Bengal). 

(2) Relation of root systems and root competition between tree crop and 

soil cover crops (Bengal). 

(3) Relation of root systems and root competition between overwood and 

regeneration in natural regeneration of sal, including ra l e bf estab- 
lishment and in both even-aged and uneven-aged crops (Bihar and 
Orissa). 

Work on 1 and 2 is in progress at the Forest' Research Institute and 
examples will he demonstrated in the field to the conference. 

There are also experiments dealing with the effect of an underwood on an 
overwood of the same species for sal and chir pine, and on the effect of an 
adjoining sal crop on taungva line sowings which will be exhibited. 
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A closely connected problem is that of the effect of grass or a soil covet 
crop on soil moisture ana this has been studied in the Punjab and the Forest 
Eesearcb Institute with interesting results. 

A procedure might be given in the Manual for studying head 3 if it is thought 
desirable. — H. G. Champion. 

(it) Bengal. — In Bengal, we have now certain standardised species for 
mixed line sowing such as Terminalia myriocarpa vnth. Chukra.sia tabularis, and 
Aprocarpus frammfolius with Chulcrasia ; also experiments are being carried 
put with intimate mixtures of other species. It might be of iuerest to find out 
how the roots of the different species develop in relation to one another, and 
to see if the principal species concerned is suffering from root competition of 
the subsidiary species. 

Also experiments are being carried out with different speoies for use as 
cover crop, it would again be of interest to study exactly how the roots of the 
cover and tree crop develop and to see if there is any root competition. — 
C . K. Homfroy. 

( tit ) Bihar and Orissa. — It is suggested that some experiments be initiated 
to study the effect of root competition on (a) the general condition of regenera- 
tion (b) the rate of establishment of regeneration. The extent of its influence in 
even-aged and uneven-aged crops should be investigated. As far as this pro- 
vince is concerned the research should be limited to sal forest and might be 
carried out in crops of different ages. — F. C. Osmaston. 

m * • • * • * • 


PAPER (III). 

Contributed by N. P. Mohan, Deputy Conservator of Forests, Punjab. 
Value of the Plea for Ecological Survey for Problems of Natural Regeneration. 

1. Introduction . — It should not be really necessary to stress the importance 
of ecological studies at this period of the twentieth century ; but their conti- 
nuous neglect and lack of continued work on ecological basis is such a pronounced 
factor in the history of the development of the forestry in this country that no 
apology is needed for emphasising the value of the study of ecology, which is 
the recognised basis of land classification, agriculture, horticulture, pasture 
management and forestry. In no branch of the forester’s art (silviculture) is 
the application of 'ecology so essential, as in the determination of the methods 
of natural regeneration and in no branch has it been more neglected and ignored. 
If the same attention that has been lavished on other branches of forestry, had 
been given to ecological research for purposes of obtaining natural regeneration, 
considerable advance would have been made in matters of which our knowledge 
is still superficial. While elaborate technique is being daily developed regard- 
ing the destruction ©f natural vegetation, (cf., elaborate felling rules, logging 
and extraction technique, volume and yield tables and calculations, etc.) the 
essential art, of getting regeneration established by nature is still largely re- 
legated to the time honoured method of trial and error and to the preparation 
of a few abstruse forms. Empiricism and dogmatism are stiff the master 
factors which inhibit the growth and development of natural methods for estab- 
lishing reproduction. Even the Forest Research Institute, Oehra Dun has yet 
to discover the justification or the means for the appointment of an ecologist. In 
the Punjab, Mr. Glover emphasised the need of ecological studies and the value 
of plant indicators in the Punjab forest conferences of 1930 and 1931 and his 
paper was followed by two papers in 1933 conference — one on spruce and diver 
nr by Suri and another on Pirns longifolia hv Mohan and this sums up the 
ecological work done in connection with forest management in the Punjab. This 
note is therefore a plea for ecological research in general and for the study of 
natural regeneration on an ecological basis in particular. 

2. Oiir ignorance and its causes . — Our ignorance of methods of obtaining 
or aroribing definite causes for failure and building up suooessional series to 
obtain nAtural regeneration is undeniable oven in the case of principal species. 
Taking the Punjab species, no tried method is available for inducing natural re- 
generation of Prosopis spidgera and Olea ouspidata — valuable trees of the 
■ , uim 
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Punjab plains and Salt Range respectively. The method of inducing re- 
generation by seed of Populus euphratica is still to be discovered. The methods 
of regeneration by seed of almost all the species of the low hill scrub flora are 
a sealed book. Regeneration problems of even Pinus longifoUa are not as yet 
completely solved. Efforts to obtain regeneration of Quercus inoma and 
Quercus semecarpifolia have been abandoned though persistent efforts are 
made to grow these trees artificially in areas where nature has failed to re- 
produce them. The reproduction of deodar under certain circumstances is not 
possible and means to bring tbe area to respond by developing a deodar crop 
are still open to investigation, Tbe classic example of fir and' spruce re- 
generation hardly needs any mention. It will be no exaggeration to say that 
our knowledge of succession and principal types of natural vegetation is of the 
shallowest and our methods of inducing regeneration (wherever we can) are 
those of a fatalist jrather than those of a scientist. Natural regeneration is 
only obtained whore tbe climax association has become stable but tbe practical 
forester should not delude himself that the stage or the state can be indefinitely 
maintained. A guess for the failure is made ; and the failed area is allowed 
to take care of itself or endless efforts are made to coerce it to yield what it 
cannot. 

3. Solution of the problems of natural regeneration is a real necessity and 
the efforts hitherto have not always taken into consideration some of the saljent 
factors of ecology and failure is directly attributable to tbe lack of ecological 
studies. Natural regeneration is nature’s response to the factors of the environ- 
ment. Nature is an old and experienced forester ; it has in natural and semi- 
natural vegetations grown and developed those associations which the habitat 
factors would permit. Every plant formation is a stage in the evolution of a 
climax association. Pioneer and other successive stages cannot stand the treat- 
ment which may be applied to climax stages and uniform treatment to all areas 
in different ecological seres is really a waste of time, labour and money. To 
arrest the succession at a certain stage (the most economic to the forester) is 
the kev to problems of natural regeneration and ignorance of Reral nature is tbe 
bane of practical forestry. It is tbe unqualified privilege of the forester 
(whose art depends on the rock of ecology) to disturb the natural and ecological 
adjustment of plant communities (without study and without knowledge of suc- 
cession and retrogression) and then to blame nature for his own mistakes and 
ignorance. 

4. Eational method for solving the problem . — Empirical methods have 
and should have no place in the practice of forestry and they should he replaced 
bv scientific investigation, viz., the determination of the habitat factors, the 
stage of succession, and the effect of past and present factors, processes and 
practices. All this is reflected in the vegetation (natural and semi-natural) of 
the region concerned and a study of vegetation supplemented by simple field 
experiments will not only place natural reproduction methods on scientific basis 
but will also solve problems which at present baffle an average forester, Nothing 
is easier than to quote instances where ecological study of vegetation might 
have saved expenditure and time which was expended in uselessly expecting 
the trees to reproduce themselves ; and there is no lack of areas where 
in the name of silviculture, measures were adopted which have thrown tbe 
succession to earlier stages from which the vegetation will take decades to 
regain the ground it has lost. But it is far more important to concentrate on 
future work and to profit by past experience. 

5. Problems of natural regeneration are in ecological terminology problems 
of succession, invasion, zonation and alternation, which in their turn are asso- 
ciated with aggregation, migration, competition and re-action. Reproduction 
is the test, of the success of ecesis which consists essentially of three processes : 
germination, growth and reproduction. . Various plant communities — components 
of successional development — are responses to the habitat factors, practices 
and processes, the determination of which is a necessary prelude to the proper 
realisation of the^ cumulative effect of the environmental complex and to the 
evolution of practices and processes which will arrest the sere at a desired stage 
or maintain the climax at which the species (generally valuable . onomlcaBy} 
chosen by the forester are desired to reproduce themselves again and again. 
Natural regeneration is thus a practical problem of ecology and ts dapaWe uf 
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being tackled and solved by true ecological methods. These methods are modi- 
fied to suit the needs of the investigation and the succeeding paragraphs show 
in a general way how they can be so adapted and modified. 

6. Methods of ecological research as applied to natural regeneration stuldies. — . 
General principles of scientific work have been aptly summed up in the follow- 
ing sentences by Jevons in “ The principles of Science ” and they apply speci- 
ally to ecological work : — 

“ The true course of inductive procedure consists 

in anticipating nature, in the sense of forming hypotheses as to 
the laws which are probably in operation, and then observing wheth- 
er the combinations of phenomena are such as would follow from the 
laws supposed. The investigator begins with facts and ends with 
them. He uses such facts as are in the first place known to him 
in suggesting probable hypotheses ; deducing other facts which 
would happen if a particular hypothesis is true, he proceeds to 
test the truth of his notion by fresh observations or experiments. 
If any result prove different from what he expects, it leads him 
either to abandon or to modify hiR hypothesis ; but every new 
fact may give some new suggestion as to the laws in action. Even 
if the result in any case agrees with his anticipations, he does not 
regard it as finally confirmatory of his theory, but proceeds to test 
the truth of the theory by new deductions and new trials ”. In 
Other words, inferences should be drawn from every observed fact 
and the descriptive and analytical phases should be kept in mind 
side by side. 

7. In studying natural regeneration problems, it should be remembered that 
every plant community (not simply a single species) is one (though a complex) 
organism and possesses function and structure and passes through a cycle of 
development. — the succession. Information is to be gathered regarding its 
formation, structure and succession and to determine the most suitable stage 
in the suocessional development, where the natural regeneration of a selected 
species is easiest to obtain. Function comprises invasion, association and 
aggregation ; invasion can be resolved into migration and ecesis, while suc- 
cession has to do with reaction on the habitat and vegetation and competition 
(both coot and shoot). Structure includes study of zones, layers, consoles, 
societies, etc. (all included under the term zonation and alternation). Struc- 
tural phenomena are immediate products of habitat, and of ancestral and 
historical facts. 

8. It will facilitate collection of the data if the various items requiring in- 
vestigation are given in tabular form. For purposes of natural regeneration, 
information is to be gathered generally on the following points : — 

(a) Data relating to a plant community. 

(b) Data relating to individual species, (viz., of the species under inves- 

tigation and its co-dominants and competitors in the different 
stratum societies including the different root strata). 

(c) Data regarding direct factors of habitat, viz . : — 

(i) Soil — Soil profiles, minerological nature, soil moisture, soil 
texture, pH value, soil solutes. 

(«) Light. 

(Hi) Temperature. 

(iv) Atmospheric moisture. 

(d) Confirmation of results by simple field experiments, pot cultures and 

in some exceptional cases by detailed laboratory practice. 

It should be noted that thie data under (a) covers the ground under (fc)-and 
both (a) and (b) serve as index of the value of (c) on the vegetation. 

9. The following are the main points of the study of the plant commu- 

. mty i— ' , 

(1) Structure. 

(2) Zonation (vegetation zones). 

‘ (3) Alternation. 



ttwa 6 <b)-<d>,3 

(4) Composition (spatial and vertical) of the different layers of as soeiSr 

tion and seasonal aspects. It will include information regarding 
constant, exclusive, casual and indifferent species, their frequency 
and dominance. Means of maintenance. 

(5) Life forms including vegetation, growth and habitat forms, i.e., the 

physiognomy of the association as influenced by the regeneration 
of the component species. Ecads. 

(6) Function. 

(7) Aggregation (best studied on a new or denuded area). 

(8) Reproduction. 

(9) Migration. 

(10) Invasion. 

(11) Migration (including seed production, regularity or otherwise of 

seed production, fertility or otherwise of seed, vegetative repro- 
duction, contrivances for dissemination, direction of dissemination 
and barriers if any). 

(12) Ecesis (Germination, growth and development, and periods of such 
functions). 

(13) Succession (including study of competition and reaction) 

(14) Primary succession. 

(15) Secondary succession. 

(16) On different kinds of soils. 

(17) On eroded areas. 

(18) On landslips. 

(19) On burnt areas. 

(20) On felled areas ; and fellings of varying intensity. 

(21) On cultivated areas. 

(22) On drained areas. 

(23) On water logged areas. 

(24) On irrigated areas. • 

(25) Based on varying composition of different layers of the community. 

(26) Correlation of the information gathered with reference to natural re- 

generation and evolution of treatment types for practical pur- 
poses. 

10. Coupled with the study of the community will he the individual study 
of the species under investigation and other species in the community which 
compete with it in the invasion and in the regeneration of the area. This will 
involve phenological and morphological studies -while the means adopted by the 
species 1’or their adjustment to the habitat will receive special attention. De- 
termination of plasticity or fixity of various parts of the plant structure under 
different situations will reveal valuable information regarding the nature and 
intensity of habitat factors. Ecads should therefore be discovered, if possible, 
both for the assessment of the value of the more powerful factors as well as 
for conducting pot culture experiments for confirmation of the results. 

11. To collect this mass of information is by no means difficult though 
patience is essential. It is only to the dabbler hy scientific investigations to 
whom the work will appear a drudgery. For the discovery of master factors 
that control the regeneration of the species under investigation, the aigi is to 
make a complete list of the stages of succession to determine the moyt desired 
plage and so to modify the factors that as far as possible the sere does not 
proceed further. The practical procedure for the collection and tabulation of the 
above data is described below. It is useful to have pages allotted to the 26 
different heads given above and to record information under each head from the 
commencement. 

12. The first stage is a general reconnoitering of the area. This re- 
connaissance should cover as much of the area of the species under investigation 



m possible, and should gatner general information regarding every well- 
marked type of natural or semi-natural vegetation, dominant and abundant 
species, or any peculiar species, and general type of soils. This is followed by 
Pr imar y Survey. This survey is of very great importance in the study of the 
phenomenon of natural regeneration. It has for its objects : — 

(i) The classification of the region into broad forest types based on an 
associate (or associates) of the species under study in one of the 
layers of vegetation or if this is not possible the types are dis- 
tinguished on the nature of the soil. 

(it) The preparation of lists of the principal associates of each type and 
rough and inferential correlation of the presence or absence of any 
communities or plants with habitat factors, past or current prac- 
tices and processes and the communities. The areas of secondary 
succession are examined and their structure analysed. Frequency 
and aspects (seasonal changes) are noted for the piincipal 
components. 

(tit) Selection of areas in each type where natural regeneration was es- 
tablished by nature (normal areas) and of such areas where it 
could not be established and where it was deficent. 

(tv) Marking ou^ the position of the ecotone, migration circles, typical 
areas showing alternation (if any) of and in each type. 

(v) The preparation of rough and probable successional stages with the 

help of the above data or the preparation of successional stages 
based on life forms if that is possible. 

( vi ) Phenological observations of the dominant species in any layer. 

(mi) Selection of particular plant, communities in which regeneration of 
the species under investigation is profuse, deficent or absent 
Such communities are studied at as many places as possible within 
the same type and compared with one another. Such communities 
will not agree in every detail and the small differences will give 
clues to the changes in the environmental complex as affecting the 
regeneration problem and give rise to valuable inferences. 

(viii) Influence of any animals which affect natural regeneration of the 
components of the dominant vegetation. 

13. Primary Survey does not require any special instruments other than 
those with which a forester or a field botanist is normally equipped. Keen and 
quick observation ana an imaginative mind are, however, essential. 

14. To treat all the 26 heads mentioned under paragraph 9 will result in the 
compilation of almost a complete treatise on Ecology. The work in this pro- 
vince has not generally gone beyond the stage of Primary Survey, and reference 
to the two papers. - • A study in the ecology of silviculture of the Himalayan 
spruce (Picea morinda) and silver fir (Abies pindrow) with special reference to 
works in progress in Kulu ” by Suri and “ Ecology of Pinus longifolia with 
particular reference to Kangra and Hoshiarpur Forest Divisions ” by Mohan, 
presented at the 1933, Punjab Conference will show the points (out of the 26 
above) on which material was collected and analysed and the points on which 
little or no information was available. These two papers may be taken as 
annexureB to this note. The observations recorded therein are, therefore, not 
repeated here. 

15. Results of primary survey point out lines of attack and intensive study 
begins with the laying out and charting of quadrats for studying succession on 
natural quadrats and denuded quadrats. The word quadrat, in this note is used 
In a general sense ; it is intended to include (to avoid redundancy) transects, 
ecotone charts, migration circles, etc. The principles of study in all of them 
are the same- The following points regarding quadrats are of importance 

(a) Locution of quadrats . — Standard quadrats are laid out in the norm, 
i.e., areas where natural regeneration is abundant— a feature which 
represents the ultimate aim. They represent the standard with 
which other quadrats are compared. Series of quadrats are laid 
in each type distinguished by primary survey up to ecotone belts, 
both oft the sub-climax and post- climax side. These quadrats are 
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meant for the study of succession from the point at wbiehajmrti.- 
cniftt species enters a zone up to the point it leaves it. Quadrats 
are extremely useful at the place of the change of the zone and also 
in sub-zone of the particular forest type 5 in alternes along with 
the intervening area ; in areas having seed bearers exhibiting 
different life forms and in migration circles and in all the places 
listed under 16 to 25 of paragraph 9. 

(b) Size of quadrats . — Anything less than an acre will not he found to 

be very useful for purposes of regeneration study. 

(c) Scale of charts. — It is almost impossible to chart the whole of vegeta- 

tion over one acre on one convenient chart but the seed bearers and 
the shrub growth can be shown on the usual scale. For charting 
the herbaceous vegetation, principal colonies and Boc'ieties can bo 
shown on the same map, but for detailed study the standard 
quadrats (within the big quadrat) will be necessary. Every year 
tne quadrats are re-charted and thus the successional study is 
continued. 

(d) Soil investigation. — The soil of the quadrat (or of similar area in 

the immediate vicinity) is examined and information regarding 
profiles, mineralogical nature, soil moisture, soil texture, pH value 
and soil solutes is gathered by the standard simple laboratory 
methods. Effort is made to correlate them with vegetation. In 
soil profile studies, the profiles having abundant root development 
require the most intensive study as they are the centres of nutri- 
tion which plants have discovered. 

( e ) Profile charts. — These charts should also be prepared for the more 

important quadrats as they alone make the study of root competi- 
tion possible. They will be necessarily not near the quadrat but 
an independent series of such charts is essential. 

(/) Denuded quadrats. — Near the permanent quadrats, after the vegeta- 
tion has been mapped, the entire plant growth is destroyed and 
the succession is observed in such denuded quadrats. 

16. Information is gathered in each quadrat on points 4 to 13 of paragraph 9 
and the quadrats are visited as often as possible and charted, the latter being 
done at least once a year. As soon as a particular quadrat comes to have the 
vegetation of another quardat, it can be discontinued as the one stage has given 
rise to the next. In this way a whole series is built up ; and even in case the 
whole series cannot be built up, some of the intermediate stages can be more or 
less correctly guessed. The sere at which the regeneration of the desired species 
occurs, is the sere at which natural regeneration is 'the easiest to obtain. The 
controlling factor of this sere can be easily deduced from the information 
gathered on points 4 to 13 of paragraph 9 ; and it becomes a simple matter to 
answer the following questions with regard to the species under investiga- 
tion : — ; 1 ; : ' 1 1 | 

(а) How is a certain community formed, how does it become to have a 

certain structure and how does it develop ? 

( б ) How does a certain species become dominant or abundant in some 

places and not in others ? 

( c ) What are the natural relations of species f 

id) What are the weapons with which the various species fight t 

( e ) What are the advantages or disadvantages they confer on one an- 
other t , 

if) What are their reactions to the different factors of the habitat ? 

(g) What are their limits of tolerance of varying conditions ?, 

17. Having deduced such factors, it is essential to confirm their’ effect by 
simple field experimental methods. If light appears to be the controlling factor, 
regeneration fellings of varying intensity in the same Set of observation plots 
(same vegetation) will confirm or contradict the results ; if moisture and soil 
texture control the regeneration, increasing the moisture content by cloture* 
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will reveal convincing results. In field experiments the use of instruments is. 
obligatory. The effect of master factors must be expressed quantitatively and 
this opens up a vast field of research, not yet started in this province. 

18. Another method of determining the effect of master factors is by the 
growth of eoads both in the field where one master factor (or two or more such 
factors are) is controlled and in pot cultures under as natural conditions as pos- 
sible. The intensity of factors is measured by instruments and the effect 
(morphological or physiological) produced on the ecad is also studied by as 
exact instruments as can be devised. Pot cultures are invaluable for seed study. 
This again is a subject which has received scant attention so far. 

19. Having completed the successions! studies and correlated and Confirmed 
the influence of habitat factors or regeneration, the causes of absence or presence 
of regeneration can be stated with perfect certainty. Causes having been 
known the remedy will be suggested by the succcssional study but the practical 
forester is anxious to hasten the course of succession to reach the sere at which 
the reproduction will he easy and not to permit the sere to go beyond and at the 
same time to beep the vegetation healthy. This is now successfully done in some 
cases in silviculture but. generally in areas where throwing back the succession 
by burning the accumulated humus and brushwood is possible. The knowledge 
about such operations is fragmentary for many communities and not at all 
complete for many species. When satisfactory methods are discovered, they 
will, it can be confidently stated, owe more to ecological and vegetational studies 
than to any other single factor. 

20. Conclusion . — Such is the general course of ecological work with reference 
to regeneration, i.e.. from the general to particular or for practical work from 
particular to general ; and such is the state of our knowledge and the stagte of 
ecological research in this province and perhans in other provinces. The prob- 
lem is complex and our knowledge scanty. The work cannot be left to the care 
of a few who study it as time or opportunities permit. Ecological work must 
come within the ambit of routine research work and it is hoped that parts re- 
lating to Ecology in our Experimental Manual will he so revised as to give all 
the essential details for up to date ecological research work and the provinces 
will employ some of their officers on such studies. Standard methods, suited to 
every problem have not as yet been evolved in Ecology and perhaps will never he 
evolved on account diverse nature of the problems, but the very diversity and 
complexity of the subject demands early attention. 

*'«• • *• • • 


Notes on Ecological Investigations. 

* '<*■ 

( i ) Jssam. —The importance of the study cannot be over-emphasized and 
it is suggested that the division of the forests in gcnerul into definite types must 
precede all other work in this direction. Recognition of the forest type and its 
place in the progressive succession towards the climax stage is essentially neces- 
sary inevolving a technique for natural regeneration. Tn this connection a con- 
venient method of describing a forest type may also he ^discussed. — 
C. 8. Purkayastha. 

(ii) Bengal. — We have laid out. 15 miles of Linear Sample plots one chain 
wide traversing all the important forest types, identifying and measuring all 
trees over 4" diameter. These lines have been sub-divided into the few main 
types standardised for working plans, and the percentage composition for a 
given type in the several lines has been examined. So far it has not been pos- 
sible to arrive at any useful generalisation for a statistical differentiation of the 
types. The small trees, undergrowth and soil have not been examined. 

Suggesions for further investigations. 

(i) It is felt that further examination of the statistics already available for 
these lines might lead to useful results. 

(*i) A simple method is required for investigating the undergrowth in re- 
lation to the types differentiated for the tree crop, and to the regeneration of 
tne important species. It should also be possible to correlate Forest .Type*' 
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with Boil characteristics and to this end the floristic composition should be 
recorded for the immediate vicinity of every soil sample investigated in this 
connection. 

’ (in) These lines have in practice been found insufficient to include samples 
of satisfactory regeneration of important species and so reqnire supplementing. 
It is suggested that ecological study (floristic composition) of quadrats in such 
regeneration should he compared with similar quadrats in which conditions as 
regards seed -fall, light intensity, etc., appear equally favourable but regenera- 
tion is absent. Tt would be anticipated that the successfully regenerated 
quadrats would present certain features in common differentiating them . 
from the unresrenerated ones, and that .when the same features were met with 
in the absence of seed trees the species in question could be introduced artifi- 
cially with some confidence of success. — C. K. Homfray. 

. (Hi) Bihar and Orissa. — It seems that ecological studies could very well be 
carried out in Preservation Plots, especially if these are moderately extensive 
(say 20 acres or more) ; or in connection with the transects or linear sample 
plots. 

If ecology is to be undertaken as a study per se it would require more time 
and staff than could be devoted to it in this province. However, by far the 
simplest and cheapest method of carrying out general investigations would be 
for D. F. O.’s to take an interest in the matter and to maintain their compart- 
ment histories with great care and attention to detail. A well maintained com- 
partment, history would be invaluable in tracing the history of the vegetation 
of that area, whether it be one of progression or stability. This is also a matter 
for Working Plant Officers to see to. 

As n special study and one that might be undertaken Avith profit, it is sug- 
gested that an investigation be made to determine the chief indicators of condi- 
tions favourable to sal regeneration in the main types of sal forest. The best 
indicators will generally be herbs or grasses in the ground flora. It should be 
possible to determine a definite connection between certain species and the 
presence of sal regeneration in its different stages. When this relationship 
has been established, as no doubt it can be, the next stage would be to find out 
the conditions necessary to the presence of these species and how to bring them 
about where absent. 

A second investigation, which might be undertaken is to classify our bamboo 
forests and to determine as far as possible the conditions most favourable to 
their growth. 

Another work, which it is thought, might be undertaken is an ecological 
classification of the various types of forest found in the province. The descrip- 
tions might be prepared on a standardised form, so that if it were decided to 
extend the investigation to other provinces all would be compiled on the same 
lines. — F. C. Osmnston. 

( iv ) Bombay. — (a) So far as T am aware no special studies of the ecology 
of Ihe tropical evergreen forests of Bombay have been attempted but possibly 
Mr. Inder, Conservator, Central Circle, may have done some work on this in 
Mahableshwar and Bhimshankar. From my own very limited observations the 
type gradually deteriorates from true tropical evergreen in the south round 
(iersoppa to the very poorest type of evergreen scrub round Trimbak. How 
far this change may be due to climatic differences and bow far it. may be the 
result of heavier imposition of biotic factors cannot be stated without a fairly 
detailed investigation. My personal opinion is that biotic factors have pro- 
bably exerted a far greater influence than thev have been credited with. 1 For 
instance Talbot’s “Note on the distribution of the Forest Flora in the Bombay 
Presidency ” at the beginning of Vo]. I of bis Flora describes the Mahableshwar 
forests as “ elfin- wood possessing all the characters of alpine evergreen ”, with- 
out any indication that it may very probably be a subseral stage of tropical 
evergreen Initiated originally by fellings made to get fuel for the primitive iron 
works which existed on the plateau from very early times.. In this connection 
I quite agree with the suggestion made in the note that comparative studies 
Olong the evergreen belt would be of the greatest value for drawing tup a general 
classification for the West Coast rain forest. Neither Ratnagiri nor Kolaba 
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however, oome within this zone. The places in Bombay at which .this study 
could best be conducted are in my opinion, from south to north, Gersoppa, Gund, 
Holvak, Mahableshwar, Bhimshankar and Ghatgar. 

Exploitation of the true tropical evergreen forests of Bombay has been 
negligible and consequently no experience with either natural or artificial re- 
generation can be recorded. Exploitation has been fairly continuous round 
Mahableshwar and in parts of Poona division, and the. Working Plans for 
these two areas, which have recently been revised, will give such information as 
is available on the present situation there. 


(b) The science of ecology, consisting as it does in application of method 
and tabulation to the study of the fundamental natural processes upon which 
alt iorestry is based, is of value rather to the individual, iu clarifying his ideas, 
than in any direct application. Though its influence should permeate most of 
cur experimental research, there do not seem to be any particular subjects, or 
groups of subjects, which could be definitely isolated under the heading “ Eco- 
logical investigations ” in the Experimental Manual. As pointed out by Tourney 
(Preface to Foundations of Silviculture p. vi) the great advantage of the ecolo- 
gical concept towards biological forest facts, useful in the understanding of the 
forest and to serve as a foundation for the practice of silviculture, lies in the 
recognition of forest communities and in the appreciation that they are not 
fixed units but are in a constant state of change. The more profound the 
forester’s knowledge of the life of the forest in all its aspects, the less the 
difficulties he encounters in his practice of silviculture. “ A forest is an ex- 
ceedingly complex biological unit. It comprises not only a more or less 
diversified aggregation of trees, but numerous species of shrubby and herbaceous 
plants, fungi, insects, herbivorous animals and a complex soil flora and fauna. 
In other words it consists of a very large number of mutually interacting orga- 
nisms which are affected by, and themselves affect, a complex of environmental 
factors The special value of ecological surveys is felt in the preparation of 
working plans, for which they form a valuable, and perhaps essential, preli- 
minary. This has always been indirectly acknowledged in the form in which 
the working plan document has been prescribed. The whole of Part I really 
consists of a summary, and appreciation, of the various factors affecting the 
particular forests for which a plan is being prepared. Knowledge of the 
principles of ecology is therefore of great value to anyone concerned with the 
preparation of working plans. In ordinary divisional practice the value of 
the ecological concept is chiefly in circumstances where changes in influential 
factors are occurring or liable to occur. As pointed out by Troup (Silvicultural 
Systems p. 183) “ the development of ecology ns a science has given a special 
impetus to the study of the physical and physiological conditions bearing on 
natural regeneration. In ecological language regeneration fellings are nothing 
more than a process of stimulating succession of a required kind. In order to 
achieve success, it is necessary to study the conditions under which this can best 
be effected by a partial or complete removal of the forest cover, resulting in, the 
reduction of root competition, the admission of light, warmth, and precipitations, 
and the alteration of soil conditions.” Another practical problem, the solution 
of which may be much facilitated if approached ecologically, is the question of 
grazing in forest land. Appreciation of the differences in the problem under 
different climatic conditions and of the proposition that grazing, like any , other 
factor, may be not only not harmful, but actually beneficial under certain sets 
of circumstances, must involve a considerable modification of the forester’s 
traditional attitude. The possibilities of using fire deliberately on moister sites 
in order to retard progression might also be suggested by an ecological examina- 
tion. The whole practice of forestry assumes a new aspect when regarded 
simply as the planned manipulation of all the factors influencing vegetation, in 
order to modify the latter to suit man’s requirements.—!?. A. Garland. 


(v) Forest Researoh Institute (Summary note circulated).— Notes have 
been received from Punjab, Bihar and Orissa, Bombay, Bengal and Assam. It 
is now generally realised that much of the scientific practice of forestry is 
applied ***4 a knowledge of the ecological factors and processes 'in- 

volved : Js essential to & proper understanding nnd solution of such outstanding 
«S difficulties in obtaining natural regeneration, and the effect? 

It in nhfw algfo seen that in many instances, the 
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forester’s problem is to bring his forests to a certain stage in their natural suc- 
cession or to keep them there, and to do this, he must know what that natnral 
succession is and how the different controllable factors affect it. 

Opinion differs, however, as to how far our forest research staff can or 
should go iu the matter. Mr. Mohan (Punjab) makes out a case for very full 
and deiailed ecological studies of regeneration problems, taking the position 
that we cannot afford not to make them and that the Manual should “ give all 
the essential details for up to date ecological research work ”. Mr. Garland 
(Bombay) considers they are “ of value rather to the individual in clarifying 
his ideas, than in any direct application ”, and that there do not seem to be 
any particular subjects which could be definitely isolated under this heading in 
lla* Expci hue trial Manual 

The matter of arriving at a scientifically based classification of forest types 
and subtypes is repeatedly mentioned and there will be general agreement that 
this could and should be taken up on standard and co-operative lines. In a given 
type, the correlation of the composition of the ground flora and the relative 
suitability for natural regeneration is called for, and similarly for suitability 
for artificial regeneration with other locally important species. That these 
factors should further be correlated with those of the soil is pressed under the 
head of “ Soil Studies 

The potential value of linear sample plots for studies of type classification 
and of natural regeneration lias been stressed but Bengal points out that their 
15 miles of line laid out at random have proved inadequate to include all the 
variations in regeneration conditions which are needed for study, so that the 
lines must, be supplemented by others laid out expressly to traverse selected 
conditions. Success has not so far been attained in using statistical analysis 
of the stocking data for differentiation of types, but this point calls for further 
study (Bengal). 

It is suggested that well maintained Compartment Histories should in time 
provide valuable records of suceessional history (Bihar and Orissa). This 
may be doubted owing to the size of our compartments and the practical im- 
possibility of objective methods of recording, except of course as enumeration 
results at. long intervals. 

It would appear that the section of the Experimental Manual (pages 73 — 81) 
dealing with Ecology should he expanded sufficiently to provide a general guide 
to research work on the subject for those not already familiar with it ; it should 
include a glossary of ecological terms in use if this is not given in the Glossary 
of Technical terms for use in forestry. It is unlikely that detailed ecological 
studies can be taken up as routine work by those Silviculturists not already 
qualified and trained for it, but it should he realised that such studies are likely 
to be essential to the solution of many important regeneration problems neces- 
sary to forest management on up to date lines, and where these problems are 
most prominent, it will probably be necessary to post to the Research staff a 
duly qualified worker in this field. — H. G. Champion. 

% * * * *»*# 


Report of Debate. 

The President . — I am very sorry to say that Dr. Mackenzie Taylor is ill in 
bed and the doctor has prohibited him from coming here today. But. Dr. Puri, 
his Assistant, will deal with Dr. Taylor’s paper and will tell us later all about 
the pH values of soils, a subject about. which we foresters know very little 
indeed but about which we are very anxious to learn. 

Mr. Garland. — Mr. Champion in the note he circulated summarising the sug- 
gestions received by him, considered the scope for soil studies under three heads 
as questions of general interest for all provinces. These he stated were (1), 
Can the development, of different forest types be correlated with soil 1 (2), 

Can the suitability of soil for natural regeneration be determined from soil 
characters ?. and (3), Can the suitability of soils for artificial regeneration by 
given species be determined ? It seems to me that the actual studies required 
to answer these three questions can in the same way be tabulated under three 
heads. (1) studies, perhaps on rather broad lines which are required to elucidate 
the conditions of foreet soils where the presence of different forest types has 
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established a more or less continued equilibrium between the soil and the 
vegetation ; (2), a very much more detailed study which is required to elucidate 
the modifications in the existing soil, which provide the conditions necessary to 
regenerate naturally either the whole ol‘ the natural vegetation or some 'parti- 
cular components of it ; and similarly (3), a detailed study which is required 
to elucnkte the further modifications necessary to enable artificial regeneration 
of a given species to be successful. 

Taking the third point first — the artificial regeneration of a given species — 
it generally occurs, or very often occurs, that the particular species is a com- 
ponent of the existing crop which it is intended to replace, and therefore pre- 
sumably there must be some relationship between the soil conditions which are 
required for the artificial regeneration and for the natural regeneration of the 
existing species. In artificial regeneration the treatment which the forest soils 
require approaches very nearly to that given to arable agricultural soil, the 
natural structure of the soil being altered by providing it with increased aeration 
and consequently increased biological activity. Anything that hastens the 
decomposition in the soil of organic matter also favours increase in soil 
fertility. A fertile soil is distinguished from an infertile soil not by the fact 
it contains more nitrogen, potassium or phosphorus, but by the fact that those 
particular nutrients which are present are liberated with greater rapidity in 
fertile than in infertile soil. Thus such treatment as liming or cultivation of the 
soil not only produces a favourable physical and chemical condition for plant 
growth but also more favourable conditions for the organisms which effect a 
more rapid liberation of soil nutrients. If also appears that factors which are 
critical for plant growth are more often physical than chemical but that the 
latter are sometimes of critical significance and that it. is important to know 
their characters and properties. In the same way climate and topography are 
of immense influence and importance, and radically modify the effect of the 
litter which is being annually added where forest crops are present. Tt seems, 
therefore, that the correlation of the different forest types can almost certainly 
he obtained. This comprising as it does one of the most important facts of 
all ecological investigations is urgent, and it should he started as soon as 
possible. 

Again, as regards the soil characters necessary for artificial regeneration. 
This information should be obtainable and possibly more easily, because a good 
deal of the work that is being done in agricultural research should be directly 
applicable to it and somewhere betweeu the two (the agricultural research 
method and the broader correlation of the forest types) lies the necessary pro- 
cess for investigation natural regeneration, and that between those two lines 
you might eventually achieve the third. I had, as a matter of fact, a suggestion 
with regard to what seemed to me all that this conference should do at the 
present moment in regard to the passing of a resolution and that was the sug- 
gestion that the conference might urge upon Government that the absence of 
any appointment of a specialist of the Forest Research Institute for soil and 
chemical research is a serious handicap. I do not know that we cau go very 
much beyond that at the present moment. 

Dr. Puri. — I am sure you will all join with me in thanking Mr. Trevor for 
bringing forward this question of forest soil investigation for discussion. We 
have been mostly dealing with agricultural soils and the investigation of forest 
soils is a new experience for us, but we do know that a lot of work on forest 
soils has been done in other countries, mostly in Russia. We know that soils 
are derived from rocks and that forests develop with them, so that the type of 
forest that exists at a particular place is the resultant of all the natural condi- 
tions, mostly climatic, that have been in play during its development, and at the 
same time the particular type of soil that has come into existence has also deve- 
loped side by side with the forest, so that there must be a very intimate relation 
between the type of the forest and the type of soil. The first work that we did, 
about which I propose to speak in the afternoon, was classifying in a general 
way certain types of soil. I must wani you that it is a very critical study and 
simply shows you that the problem is very important and likely to be of great 
economic value too. It appeals to us as scientists because it opens out now 
and interesting fields of work where we may hope to gather and add to the 
knowledge already existing. I hope you will pass a strong resolution urging 
the necessity of these soil studies for regular forest problems. 

Mr. Mohcm . — As regards principle, the proposal so far as it, goes is a very 
Bound one but it ia not sufficient. By way of example, when the soil of the 
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plantations in the Punjab came to be analysed the work could not. be done at 
the Forest Research Institute because it would have taken two years. The 
obvious deduction is that there should be workers in the provinces too. I do 
not. think there should be an institute established in each province but a certain 
amount of work can be done in the provinces, and T believe there arp officers 
available in every province who can be utilised. I would urge that thfe resolu- 
tion should also slate that the provinces should do some sort of work on the 
spot. At the same time I would suggest that not only is chemical analysis 
necessary, but. particularly in regard to the soil from the plains, mineralogical 
and ecological analyses arc far more important than the mere findiug out of 
the pH value or organic content. In fact I have been doing this work for the 
last, six months — with very simple apparatus, of course : a compound microscope 
with a pola riser is required and such instruments should be made available. 
Not only is systematic work necessary in the field but there should be 
some sort of provision for advice ; in the Punjab we always go to Hr. Mackenzie 
Taylor for any assistance we need. Correlation of soil with vegetation is an 
established fact, and the soil constituents can in some cases be easily correlated 
with the vegetation on the ground, hut the study of the latter is more important 
than the soil study. We should concentrate first on natural vegetation and 
classify the types and then correlate them with the soil. The two studies should 
go hand in hand, but as trained foresters we should take up the vegctntional 
study first. 

Mr. Mobbs. 1 think that I am voicing the opinion of everybody here when I 

say that wo all realise the great importance of soil analysis where artificial re- 
generation is concerned. I can give a case in my own experience in which a 
certain sis son plantation was. required by the working plan officer to be extended, 
but unfortunately it was not foreseen that the persons who would extend it 
would not extend it in the right direction. When it comes to natural regenera- 
tion, llicre is probably very considerable doubt in the minds of most of us, 
Mr. Mohan draws the conclusion, and I agree with him, that ecological study 
is probably of greater importance than soil study in the first attempts to study 
natural regeneration, but we must not forget that soil study is a very necessary 
corollary to ecological study, and I very much hope that Hr. Puri will explain 
to us how he thinks soil analysis could possibly be effected and he taken up 
scientifically in connection with natural regeneration. We know that where 
natural regeneration cannot be obtained the soil probably has something to do 
with it. Mr. Trevor himself will tell us that in the hills, deodar, fir and spruce 
forests, regeneration is often not obtained. But in many cases, sal regeneration 
in the Tubed Provinces is already on the ground and wo simply do not know 
how to get it up. If soil analysis can help us we should not only be very grate- 
ful, hut we should spend a great deal of our time and money undertaking this 
regeneration, and what we really want to know is whether this can he done or 
not, 

A further point which might he mentioned is that a good many of us are 
not quite sure what are the best methods of soil analysis. I have myself here a 
catalogue of a large number of soil analysis apparatus and I am really rather 
confused to know which one to use myself. 1 think therefore the conference 
should emphasise the necessity of soil analysis for artificial regeneration. It 
should also emphasise its necessity for natural regeneration and the necessity 
for training people in every province in methods and apparatus of soil 
analysis. 

Chairman . — (Exhibited some soil profiles taken by Dr. Mackenzie Taylor 
shewing the connection between an excessively deep A horizon and failure 
of coniferous regeneration). 

I personally have been more than anxious that investigations of this sort 
should he started by us and brought to a fruitful conclusion. I am perfectly 
certain that in many cases some of our problems can be solved, or at any rate 
very valuable information can be obtained, by the use of a proper scientific 
method of investigating the soil, and I would cordially support the remarks of 
Mr. Mobbs that it is absolutely essential that the Forest Department should 
start investigating soil problems. 

Mackenzie Taplor’s address was delivered at the previous Session- 
See pages 71 — 78.] 
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Discussion on Dr. Mackenzie’s Address. 

Mr. Mohan stated that the practical worker requires to know the depth to 
Which to carry his investigations, which is not obvious in the deep alluvial soils 
of the plains ; he enquired if one should concentrate on the horizon in which 
the tree roots were most prevalent. Dr. Puri replied that the depth must he 
settled for each investigation. 

Mr. Mohan further enquired whether a suitable auger could be recommend- 
ed as pits were expensive, but Dr. Puri said pits should be dug. Mr. Mohan 
referred to the changes of pH value at different depths with seasonal changes ; 
Dr. Puri explained that distribution of pH value remains determined by the 
soil type though the absolute values may vary with season. Mr. Mohan stressed 
the necessity of recognising growth forms within a species, and of bearing in 
mind the existence of migration barriers when attempting to draw conclusions 
from the absence of certain species. 
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Research in Irrigated Plantations. 


[Item 6 (e). 


A paper was contributed by Mr. Parma Nmd Hun, (Punjab) and circulated 
to officers in Sind as alone likely to be concerned. Mr. E. C. Mobbs (United 
Provinces) in opening the debate proposed that unless the Punjab wished to 
discuss the subject, the conference, whilst recognising its importance, should 
leave the Punjab to take it up themselves, keeping iu touch with the Central 
Silviculturist. Mr. Champion referred the Conference to the Punjab Irrigation 
Manual by Bahadur Singh, and Mr. Garland (Bombay) said that. Sind officers 
expected to profit from Punjab experience but were not in a position to add 
anything at present. 

The following resolution was proposed by Mr. Mohan (Punjab) and second- 
ed by Mr. H. L. Wright (North-West Frontier Province), and adopted. 

RESOLUTION ON ITEM 6 (e). 

Rksolykd that — 

This Conference recognises the. importance of problems connected with ir- 
rigated plantations, but considers that owing to the great differences of condi- 
tions, the problems can only be satisfactorily dealt with by the Provinces con- 
cerned. The Central Silviculturist should continue, as at present, to keep 
himself acquainted with progress in the Provinces and to give advice or suggest 
co-operation where it appears that different Provinces are dealing with similar 
problems. 


PAPER (I). 

Contributed by Pa*rma Nano Suri, Punjab Forest Service. 

Special problems of irrigated plantations and research methods for their in 


The subject of this note is an almost exclusive concern of the Punjab at 
present, though Sind will soon be equally interested in it. The history of 
irrigated plantations in the Punjab dates back to t 8HG, when the now well- 
known Changa Manga plantation was started. Then* are, at this time, 8 plan- 
tations, covering an area, of about 80, 000. acres, some well established and others 
still in the formation stage. 

2. As a result of experience gained in Changa Manga, a technique for the 
formation of irrigated plantations was evolved and followed in raising new 
plantations. It was fairly successful with minor modifications, where about 
the same conditions of climate, soil and canal water supply obtained as in 
Changa Manga. But in plantations with climate and soil approaching desert 
conditions, and canal water supplies deficient and irregular, drastic changes 
in lay out, choice of species, methods of stocking and irrigation had soon to be 
made. Trial and error methods of investigation were adopted and a great deal 
was again learnt by experience. The organised research work in irrigated 
plantations did not start until 1927-28, when a large number of volume and 
comparative thinning sample plots were laid out by the Forest Research Insti- 
tute, Dehra Dun, in shisham ( Dalbergia sissoo) crops, and a few experiments 
on water requirements of shisham on different soils, on shisham planting es- 
pacement, etc., were started in consultation with the Forest. Research Institute 
by the territorial staff .at Chichawatni. As a result of these experiments, a 
considerable reduction in the use of water was made possible, but there was 
still a great deal to learn. So in 1930, investigations into deep and shallow 
watering were commenced in Chichawatni, and hi 1931 large scale experiments 
on the optimum water requirements of several species wore started in Kliane- 
wal. Investigations at Chichawatni have already given some provisional 
results, but in Khanewal, experiments on species other than shisham (Dalbergia 
sissoo) and farash ( Tamarix articulata ) had soon to be given up as those 
species (Acacia catechu, Melia asedarach, Acacia Senegal, Zizyphus jujuba) 
were found unsuitable for original stocking in plantations. The Khanewal ex- 
periment has, however, made it quite clear that, soil is a more potent factor than 
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water in irrigated plantations, and that in all water investigations it is essential 
to eliminate the soil variation factor, if reliable results are desired. 

3. The special problems of irrigated plantations now confronting the plan- 
tation officers in the Punjab are : — 

(?) The soil problems, 

(«) The species problems, 

(Hi) The irrigation problems, and 
(?'?■) Miscellaneous problems. 

The above problems, except the last, are mostly inter-connected and the 
success of the new plantations largely depends on their investigation, based on 
sound scientific research methods. Problems under each head and research 
methods for their investigation are discussed in the following lines. 

4. Soil problems . — Soils in irrigated plantations, as elsewhere, vary greatly 
in depth, quality, and composition, resulting in several types of soil, which, in 
the absence of soil indicators, are hard to distinguish in the course of affore- 
station : the indigenous vegetation is removed and the area is generally leased 
for cultivation before afforestation takes place. In the absence of a satisfactory 
soil classification and practical methods of recognising soil types in the field, 
the choice of species for and their irrigation in various types of soil becomes 
difficult and often mere guess work. Soil problems of irrigated plantations 
requiring investigation, therefore, are : — 

(?) classification of plantation soils into types, 

(if) practical methods of distinguishing various soil types, 

(???) suitability of soil types for plantation species, 

(iv) suitability of soil types for normal irrigation, and 

(? ) reclamation of soil types found unsuitable for plantation. 

Soil classification is by far the most important problem, as on its solution 
depends largely the investigation of the remaining soil as well as species and 
irrigation problems. Soil classification can be done either by (a) a partial soil 
survey or (b) a full soil survey. 

(a) A partial soil surrey . The following classes of soil are generally met 
with and distinguished in ‘ Bar ’ lands on which irrigated plantations are being 
raised in the Punjab : — 

(?) Sand. 

(ii) Sandy loam. 

(???) Clayey loam. 

(iv) K attar soil — 

(a) white kallar soil, 

(b) black or brown kallar soil. 

(v) Rappar soil. 

(?’?) Bara or Bari soil. 

As soon as the site of a proposed plantation is selected, and before the 
indigenous flora is removed, a soil and vegetation survey of the area should be 
earned out. The soil survey will !>e based on close surface observations of the 
soil in the first instance, and all classes of soil met with, as distinguished above, 
will be carefully demarcated and their boundaries- plotted on large scale 
(32" == 1 mile) detailed topographical and rectangnlation maps. All vegetation 
(trees, shrubs, herbs, and grasses) growing on each class of soil, ainglt or in 
groups, will also be plotted on the soil maps. A suitable numlier of pits 
(2 X fi')- site® for which will be carefully selected by an expert, will be dug 
up in each class of soil and vegetation type, clown to sand layer or hard pan, 
and their position shown on the map. The profile of each pit will he examined 
and observations on soil texture;, structure, moisture conditions, colour, root 
penetration, etc., recorded on prescribed forms. Soil samples will then be taken 
from each horizon and their approximate pH. values determined in the field 
with the help of B. D. H. Universal Indicator or some other suitable field 
apparatus. Soil samples from a few selected pits in each type of soil, 
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subsequently bo analysed in detail by a soil chemist for their exact pH values, 
chemical, mechanical and physical composition. This study ■will give a fair 
knowledge of the depth, composition and degree of alkalinity of each class of 
soil, and with the help of the soil survey map, it will not be difficult to distinguish 
them at the time of stocking and to determine their suitability for plantation 
species and irrigation, after experimentation and a detailed study of indigenous 
flora in relation with soil types. 

(b) A full soil survey . — The method of full soil survey differs from the 
above mainiv in this respect that the classes of soil mentioned above are not 
taken rs the basis of the survey but soil types are evolved independently as a 
result, of accurate soil survey, study of soil profiles and complete analysis of 
soil samples from a much larger number of sample pits, carefully selected and 
well distributed, say every 500' apart. 

The method of full soil survey is admirably described in Imperial Bureau 
of Soil Science, Technical Communication No. 15, and may be consulted. 

A joint discussion of the data by the soil chemist and forest officer will 
facilitate the decision on soil types, which may be distinguished on the basis of 
depth of soil, its composition, degree of alkalinity, etc., etc. When this is 
done, their distribution will be shown on soil maps. 

When detailed soil survey maps are available, each type of soil can easily 
be located on the ground before afforestation, and dealt with accordingly. In 
case of need, however, for the determination of the soil type of a particular 
area, soil sampling will be done and the type determined : there seems no other 
practical method for this purpose in the case of areas devoid of vegetation. Ab 
regards the suitability of each soil type for plantation species and irrigation, 
knowing the depth, quality and composition of the type, the investigation becomes 
fairly simple. On soils with a sand layer or hard pan of kankar, or stiff clay 
close to the surface, only shallow roofed and xerophylic species will, of course, 
be planted, and to avoid water logging, sneh soils will not be excessively watered. 
Such well-known principles, coupled with experimental sowing and planting, 
and a systematic study of the root svstem. will make the choice of species for 
each tvpe of soil very easy. The soil profile will probably have undergone 
considerable changes with irrigation when the area is leased for cultivation 
before afforestation. This fact should not be ignored wdien investigating prob- 
lems of the suitability of soil for species and irrigation. 

Reclamation of unsuitable soils . — The unsuitability of the soil may be due 
to (i) pan formation or (ii) high degree of salinity. The pan formation caused 
by dense clay very near the surface can be remedied by deep ploughing or deep 
soil working. Hard pan due to kankar is difficult to deal with unless it happens 
to be near the surface when the planting spots will be broken up. In the case of 
clay or kankar pan being low down, the remedy, as already stated, is to plant 
shallow rooted species and to water them sparingly. The pan due to coti cent ra- 
tion of injurious salts in the surface layer is dealt with below along with saline 
soils. 

Saline or kallar soils may be divided into the following throe main 
groups : — 

fi) Kallar soils — soils having a high concentration of soluble salts, as 
shown by white or brown, loose incrustation on the surface, 

(it! Rappar soils — soils with a medium concentration of soluble salts, 
but very bard and impervious to water, 

(Hi) Bara or bari soils — soils containing a comparatively low concentra- 
tion of soluble salts, but which have become very hard and 
impervious. 

Kallar soils are known to improve with repeated watering which washes 
out or washes down the soluble salts. This improvement mav also be due to 
small quantities of calcium salts brought in bv canal water. The bara or bari 
soils have been reclaimed bv treating them with calcium salts, such as calcium 
chloride and calcium sulphate (gypsum), followed by an average dose of farm- 
yard manure. This chemical treatment, if preceded by repeated watering, is 
said to be very effective. 

Raising leguminous field crops, scraping away the Ralts, deep ploughing 
and manuring are a few othor measures. The problem of the reclamation of 
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saline soils in plantations, especially by chemical treatments, should better he 
investigated in collaboration with soil chemists of the agricultural and irriga- 
tion departments who are already working on the subject. 

5. Species problems. — (a) Choice of species for original stocking. — In 
Changa Manga, several species were tried at first, but after numerous experi- 
ments, shisham ( Dalbergia sissoo) was found to be the most suitable species foT 
original stocking. Irrigated plantations in the Punjab, have, therefore, always 
been stocked with shisham , in the first instance. The results have, however, not 
been uniformly successful everywhere. Tn plantations on the Lower Bari Doab 
Canal and the Sutlej valley project where there are great variations of soil, the 
climate is arid, rainfall not very deficient, but erratic in incidence, the sub- 
soil water table low and the canal water supplies small and in some cases late, 
uncertain and irregular, shisham, though still the principal species, has failed 
to stock large areas. No systematic investigation has been carried out into 
the causes of failure or repeated dying back of shisham in the new plantations. 
Some believe it to be due to unsuitable soil conditions (high degree of salinity, 
stiff clay, coarse sand, etc.), others to excessive or deficient watering and still 
others to frost damage. 

As regards soil conditions wherever Icallar is present on the surface, or a 
layer of coarse sand or stiff clay exists on nr immediately below it, the unsuit- 
ability of the soil for shisham' becomes obvious. Bur there are areas which 
appear quite suitable for shisham but when shisham is actually planted on them, 
it refuses to grow. Tn the absence of any soil indicators (there is no vegetation 
on the ground at the time of stocking) and soil survey maps, it becomes difficult 
to distinguish one class of soil from another, and to say where to plant shisham, 
and where farash, etc., at the time of first stocking. On such soils in Khanewal 
plantation, trial and error method is still being adopted, and either the whole 
area is first planted with farash or with three lines of farash alternating with 
three lines of shisham. and whatever species succeeds best, is selected for stock- 
ing the area next year. This practice is obviously no silviculture. Tt has, more- 
over. caused the invasion of coarse grasses in unsuccessful areas, and made the 
stocking in the following year difficult and expensive. 

The species problems, therefore, are : — 

(?) to find out the causes of the failure or repeated dying back of 
shisham in areas obviously suitable for it, and the remedial 
measures, 

(ii) to find out one or more suitable substitutes for shisham in soils 
where it would not grow, 

(in) to. find out where to grow shisham and where other species at the 
time of first stocking, ?>., to distinguish shisham, soils, farash soils, 
etc. 

(?) The problem of the causes of failure or repented dying back of shisham 
can best, be investigated by digging pits, studying soil profiles and analysing 
soil samples from each horizon for pH values, concentration of injurious 
soluble salts, moisture contents etc. The soil study combined with the shisham 
root and shoot study, especially root response to soil stratification, will make it 
possible to find out definitely the cause of the failure or repeated dying back of 
shisham in these areas, and when the causes are known, remedial measures will 
suggest themselves — these lie in improvement of soil, regulation of water, cover 
crops or change of species. Shisham is believed to be a decidedly frost’ hardy 
species, and so its repeated dying back over large areas obviously snitable for it, 
will probably not be ascribed, to frost in the first instance. But the damage is 
enormouR and the phenomenon so like frost damage, that an immediate investi- 
gation into it is called for. The lines on which frost studies should be carried 
out require elucidation. ' 

A number of species such as farash ( Tamarix artindata). (Acacia catechu) 
kikar (Acacia araUra), phulai (Acacia modesta), bakain (Media azedarach ), dhak 
(Butea frondosa), siris (Albizzia lebbek), mulberry (Morus alba), jand (Prosopis 
julifora and Prosopis spicigrra), Acara Senegal and Eucalyptus spp. have been 
tried from time to time, but all except farash have been discarded for original 
stocking for reasons of their susceptibility to frost or drought, slow growth and 
thorny nature. The principal species for original stocking in the irrigated 
plantations now are, (i) shisham and (ii) farash. Farash, which is an indige- 
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nous species, is being planted in areas that are obviously unsuitable for shisham 
and where shisham refuses to grow. But even this species has no where given 
full stocking, although hundreds of acres (more than 3,000 acres in one planta- 
tion alone !) have been planted up with it since 1028 : the results obtained 
are in no way commensurate with the labour, time and money spent and water 
used. This species seems to be quite suitable for saline soils in the plantations, 
but methods of its artificial regeneration, its exact soil and water requirements 
are still to be systematically studied and discussed ; the stocking so far done has 
been carried out entirely with shoot cuttings and the water given has been very 
excessive. 

Jand ( Prosopis spicigera ) which is one of the most valuable indigenous 
species has probably not been given a fair trial. So is the case with Prosopis 
juliftora. Salvadora olcoides ( van) which is another indigenous tree and which 
is generally found growing on kallar soils in dry ralchs, has not been tried at 
all — its firewood may not be much use, but there is a fair local demand for its 
timber. Phulai ( Acacia mudesta), though slow growing and thorny, is probably 
very suitable for shallow soils. These species including farash are essentially 
xerophytic in character. 

Their water requirements are low mid they are not very exacting as regards 
soil. They are, therefore, recommended for uial as substitutes for shisham in 
plantations with short water supplies and adverse climatic and edaphic condi- 
tions. The late leafing variety of shisham is also worth trial in plantations 
where canal water supply is late, e.g., in plantations on the Sutlej valley project. 

The area often is denuded of indigenous vegetation, when afforestation is 
taken up. There are, therefore, no soil or species indicators. The solution of 
this problem lies in soil survey and soil classification. As already stated under 
soil problems, a soil survey coupled with trials of the limited number of species 
fit for raising in irrigated plantations, will largely determine the suitability or 
unsuitability of each type of soil, for a particular species. A soil survey map 
will help in distinguishing soil types, and the species most suited to a type as 
found by experiment will be planted on it. 

In cases where the plantation area remains under cultivation before affore- 
station, a continued close observation and record of the success or failure of 
field crops and reasons for the same, will greatly help in recognising good 
and bad soils at the time of afforestation. Water logged areas will be specially 
demarcated and plotted on soil survey maps, and species unsuited for such 
areas will not be planted on them. 

With the formation of an irrigated plantation, the sparse original desert 
ground flora undergoes considerable changes. A number of new species invade 
the area, and form colonies, pure or in association with others. The study of 
ground vegetation and its correlation with successful and failed tree crops, if 
carried out on recognised principles of ecological studies, wall materially help 
in the choice of species for different areas in the second rotation. Rarely re- 
cognisable soil and species indicators are easy to determine when a plantation 
has been formed, and this important study should not be neglected. 

( b ) Choice of species for underplanting . — Shisham is a light demander and 
has a tendency to form an open crop, with the result that the soil in older 
crops is often densely stocked with tall weeds and coarse grasses. It is, more- 
over, very liable to attacks by insects and fungi. Farash generally does not 
give a full stocking and forms a very open crop. Consequently farash areas 
are often a veritable sea of weeds and tall coarse grasses, impenetrable in the 
sununer both for man and beast. In order to kill or keep down tall, coarse 
grasses, to protect soil and to mitigate the ravaging effects of insects and 
fungi, it is desirable to underplant both shisham and farash crops. The prob- 
lem is what species to choose for this purpose aud when to underplant them. 

Mulberry and bakain ( Melia azedarach) have been planted under open 
shisham crops, and it has been found that the best time to introduce them is 
immediately after first thinnings which are at present carried out at the age 
of six years. Bakain is now reproducing itself naturally in profusion wherever 
it has been introduced, coarse grasses have been killed or kept down and fine 
mixed crops of shisham and bakain have been obtained. 
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The success of mulberry as a timber tree is yet doubtful in new plantations 
in the arid region, but its underplanting is still going on, as it will at least keep 
the grasses and weeds down and thus protect the soil. 

Experiments are now in progress with other species such as Maclura 
aurantiaca (osage orange), Rhus vtminalis, Rhus lancea, Acacia farnesiana, 
Frosopis juliflora, Schinus terebinthifolius, etc., with the main object of keep- 
ing raw weeds ana tall grasses down and to see if they would spread in areas 
now colonised by tall grasses such as Eragrostis cynosuroides (dab) and 
Fanicum antidotale ( gharam ). 

Both mulberry and bakain have also been planted under open farash crops 
experimentally, and it is still to be seen if one or both would succeed equally well 
in farash areas to fulfil the objects in view. The problem becomes fairly 
simple once it is known what species should be tried for underplanting. 

6. Irrigation problems. — All species have different water requirements* 
both as regards total quantity and periodic application. These requirements, 
moreover, differ with the nature of the soil, length of growing season and the 
period of most active growth. The following are the special irrigation prob- 
lems in the plantations requiring investigation : — 

(i) The optimum water requirements of the principal plantation species 
on different types of soil, i.c., the optimum delta required during 
an irrigation season (1st April to 15th October). 

(n) The best method of delivering it, i.c., in 3 in., 6 in., 9 in., or 12 in. 
deep trenches. 

(in) The optimum number of irrigations required during the season, 
and its distribution over each month or period, i.e., before rains, 
during rains and after rains. 

(iv) The interval between two irrigations in each month or period. 

( v ) Cultural operations to economise in the use of water. 

As already stated above, soil is a more potent factor than water in irri- 
gated plantations, and therefore in the investigation of all irrigation problems, 
soil factors must be eliminated. Tliis should not be difficult if a careful soil 
sampling is done, and definite soil types are taken up for each study. Plots 
of adequate size will not, of course, be easily available, but this must be sacrificed 
under peculiar conditions, in order to obtain fairly reliable results. 

Trained staff for research work surd sensitive instruments for measure- 
ment of water delivered, etc., are not available in the plantations, nor are suit- 
able plots of adequate size met with on account of great variations of soil and 
crop. The usual research methods of lay orrt suitable for ordinary investiga- 
tions, are therefore not desirable for the investigation of irrigation problems. 
It is consequently proposed that (i) instead of laying out experiments in 
randomised blocks or arranging them together in Latin square chess board, 
independent experiments for each factor to be studied should be laid out, and 
for comparison a larger number of repetitions used, (ii) basis of assessment 
should not be volume production, but height (which is a more sensitive measure) 
and mortality per cent, including replacements, (Hi) the number of trees to 
be measured fo r assessment should be reduced to the minimum possible con- 
sistent. with the accuracy desired, and (iv) in order to avoid marginal effects, 
trees growing along khals should be excluded from measurement. 

The field experiments on water requirements of species should he preceded 
by or supplemented with nursery and pot experiments. Phonological studies 
on species under experiment should be carried out to determine the most active 
period or periods of growth. In order to find out the distribution of water 
in different soils in trench irrigation, the width and depth of percolation cones 
or trapezoids should be studied, and with it should be combined studies on root 
development of various species. 

Cultural operations. — No cultural operations are usually carried out in 
irrigated plantations except weeding (which does not include soil working) 
and kana stubbing. As a result of repeated watering, the soil is caked hard 
resulting in more loss of water by evaporation which affects the growth ad- 
versely. In arid countries, dry farming methods of cultivation are employed 
to effect economy in the use of water. In the irrigated plantations also, periodic 
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loosening of the surface soil by ploughing or otherwise, especially in stiff clay 
soils, will prove beneficial — it will aerate the soil, prevent waste of water by 
evaporation and thereby better growth will be obtained with less water. 
Periodic soil working is especially indicated in plantations on the Sutlej valley 
project where water shortage is keenly felt. The method is at least worth 
trial. 

7. Miscellaneous problems . — Planting espacement experiments with shisham 
cuttings are going on in Chichawatni since 1928, with the object of finding out 
the optimum spacing for planting in irrigated plantations. The lay out of the 
investigation is in accordance with the usually accepted research methods. 
The assessment methods and the life of the investigation are, however, still 
undecided. After first thinnings in plots with closer spacing of planting, the 
spacing becomes about the same in all plots, and it is questionable if there is 
really need for carrying on the investigation till the rotation age or to base it 
on final or total yield. The immediate object is to see what spacing gives close 
canopy at the earliest time, consistent of course with normal development of 
trees. The investigation should therefore really cease when this object is 
served. In addition to usual measurements of the standing crop, measurement 
of crown width and length of a few sample trees in plots of all spacing should 
also be carried out at the time of each thinning. 

8. Conclusion . — The formation of irrigated plantations is a work of highly 
specialised nature. Its problems are varied and unique, and as they bear mostly 
on soil and irrigation, their successful investigation not only requires a full 
knowledge of the plantation species and research methods, hut also a knowledge 
of soil science, irrigation technique and allied sciences. It is, therefore, re- 
commended that methods of the investigation of irrigated plantation problems 
be scrutinized by the Central Silviculturist, and incorporated in the Experimental 
Research Manual after discussing them with soil and irrigation experts, if and 
where necessary. 
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Nolo on preceding paper by R. P. Dailey, Divisional. Forest Officer, Hyderabad 

(Sind). 

Mr. Suri’s note will be of great assistance to us in Sind especially as it 
emphasises and need for research in connection with soils, species and irriga- 
tion. The Sind Agricultural Department and the P. W. D. here are doing a 
great deal of research work that will he of assistance to ns in our problems, but 
we shp.ll have to do a great deal ourselves if we are to succeed in establishing 
irrigated plantations. The Punjab Forest Department has set, us a good 
(example and is very generously doing what it ean to help Sind in this connec- 
tion. A visit to the Punjab Plantations is an inspiration and the best argument 
in favour of the value of such plantations, for they demonstrate how the 
silvicultural problems connected with such plantations should bo tackled. 

2. Although Sind conditions may in many respects be similar to those of the 
Punjab they are nevertheless different in many ways and are probablv more 
favourable from a financial point of view. We are situated nearer Karachi 
and most of our forests are well served by the Railway. From a silvicultural 
point, of view, too, our conditions are probably more favourable — a higher sub- 
soil water level, a somewhat milder climate and the fact that our areas already 
exist as forests, and have some tree growth on them. In view of the fact, how- 
ever, that the Inspector-General of Forests and a Committee of Punjab and 
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Sind Forest Officers will shortly examine all these questions there is no point 
in my attempting to make general observations of the above nature. I merely 
wish to suggest that, as Mr. Suri’s Note is going to bo discussed at the 
Silvicultural Conference, information regarding financial results achieved in 
the Punjab plantations should also be put before the Conference. This factor 
more than any other will determine whether an irrigated plantation is to be 
started or no:. In other words to what extent will the success of the plantation 
depend on — 

(a) the production of timber. 

(b) the production of fuel. 

If, as may be the case, the Punjab forests are likely in the future to be 
able to meet the demand for mulberry for sports goods, it is no use Sind 
reckoning on getting a good return from that source. On the contrary Sind 
ought T think to co-operate with the Punjab by ensuring that the Punjab market 
is not flooded with more mulberry than can be absorbed at a good price. With 
regard to shisham, too, we ought to know what the future demand for shisham 
timber is likely to be. It would be safe of course to calculate only on a fuel 
basis for the future. 

3. One of the things that impressed me when I paid a flying visit to the 
Chhanga Manga and Chichawatni plantations last year was that they were 
chiefly providing fire wood (hardly any charcoal) and that this firewood w r as 
being railed to distant parts of the Punjab. For instance firewood was even 
being seul to Abbot tabad (where forests exist) from Ohlmnga Manga. The 
reason was that concentrated working in the immediate vicinity of a Railway 
Station was a very important factor in connection with the disposal of firewood. 
Here material was always available in any desired form and could be loaded 
and despatched without any trouble to the purchaser at a price which could be 
calculated with exactness. 

4. In Lower Sind our two principal fuel species are Acacia arabica and 
Prottopis spicifjera. These are complementary in regard to their silvicultural 
characteristics. The former is shallow-rooted, frost tender and requires a 
good soil. I’lie latter is very deep-rooted is frost hardy and succeeds on poor 
soils. The former needs a good water supply the latter very little. By stick- 
ing to these two species xve are fairly certain of making a success of irrigated 
plantations if our object is to produce charcoal only. Experiments are being 
tried with other species. Of these. Acacia catechu and Hardwickia binata are 
promising in the nursery stage. 

f>. One of Ihe questions that must engage our attention is the extent to which 
“ surplus ” water can he used to keep down costs. The P. W. I). will gladly 
give us “ surplus ” water free of cost at times when it is not required for field 
crops. Tf we can arrange to have “ assured ” water only for such time as is 
necessary to establish our crops and can make the older crops depend on sur- 
plus and sub-soil water our plantation costs will bo greatly reduced. 


Report of Debate. 

Mr. Mohhs . — This is a special subject, concerning T think chiefly the Punjab. 
So far as T am aware, no papers have been submitted on the subject for this 
conference, and as a F. P. man f am not really competent to initiate a dis- 
cussion. 

lii the United Provinces very few irrigated plantations have been Raised 
at all. Irrigation was started in very frosty places called ehandars, in which 
there are masses of sal regeneration which is annually killed back hv frost. 
"When the Sarda canal was constructed, it was thought that irrigation might 
reduce the frost damage and that the sal might be made to grow up, while 
alternatively it might be possible to raise a nurse crop of more frost hardy 
species under which the sal might develop. 

Some success was achieved, particularly in raising sissn as a nurse crop, 
but the experiments were ultimately abandoned owing to the unreliability ot 
the water supply, and also T think partlv owing to the cost of the work. Water 
was sometimes not available in the cold weather just when it was most re- 
quired, and at the critical moment frost came in and destroyed much of 
past good work. Messrs. Champion and Garland also spoke. 
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Record of expenditure on experiments. 

Notes were received from Bengal, Madras, Bombay, Assam and Bihar and 
Orissa among which those from Bengal and Madras include definite procedures 
for consideration and so were circulated (cf. infra) before the Conference. 
Mr. Mobbs (United Provinces) opened the debate with a survey of the subject 
explaining the procedure followed in the United Provinces. A brief discussion 
(p. 110) followed in which several delegates took part. The following resolution 
was proposed by Mr. E. A. Smvthies, seconded by Mr. 0. K. Homekay and 
passed by the Conference. 


RESOLUTION ON ITEM 6 (/). 
Resolved that — 


This Conference considers that records of expenditure on experiments 
should invariably be maintained for Stage If experiments, but. that records of 
cost should only be maintained for Stage 1 experiments if considered feasible 
and useful. 


Further, that no standard forms can be laid down for records of expenditure, 
and forms must be divised according to local conditions. 


So m mary Note. 

Circulated by the Silviculturist, Forest Research Institute. 

It is to he considered whether if is advisable to include in the Experimental 
Manual a recommendation that such a record should be maintained and if so 
whether a standard form should be added or Ibe form bp left for decision for 
each instance on individual requirements. 

A. Note from Silviculturist Madras.- -The following form of cost state- 
ment. is generally adopted in Experimental Plot files, the headings being modi- 
fied according to the nature of the experiment. 

Experimental Plot No. 112 Nilambnr Division. 

Record of cost. 





Details of costs. 


Month. 

Pitting. 

Planting. 

Replace- 
ment of 
casualties. 

Weeding. 

Soil 

aeration. 

Enumera- 

tion. 

Demar- 

cation. 

Running 

total. 

Remarks. 

June 1931.. 

, 

17 8 0 

4 0 0 






21 8 0 


July 

i 


4 0 O 

•• 




tin 8 o 


August 



1 14 0 

21 4 0 




48 10 0 



Note . — Headings are entered as required according to the nature of the experiment. 


B. Note from Silviculturist , Bengal . — The form submitted below is used in 
Bengal to record expenditure incurred on all Sample Plots, Diameter Increment 
Plots, Experimental and Garden Plots, etc., and is kept, at the back of each file 
As regards recording expenditure on scientific plots (Sample Plots, Diameter 
Increment plots), this may not he considered by some to be necessary, but in 
practice it has been found to he extremely useful in checking and comparing 
expenditure and seeing exactly how money is being spent. For experimental 
work a form for recording expenditure is essential as the success of most ex- 
perimental work usually depends on whether it is financially possible or not 
In the past such expenditure was all mixed up with observations 
etc., and took much time to extract and some such form should 
and printed. The one important point to remember is that entries "in* 
should always keep separate, expenditure which would ordinarily be 


110 


Zfanu 6 

in divisional work and that which is purely research detail. Thus instead 
of writing “ cleaning and enumerating of seedlings Rs. 5 ’ ’—-there should be 
separate entries for the cleaning which would be necessary in any case and 
enumerating which is purely a research item. Again “ Renewing of boundary 
pillars and climber cutting ” should not be entered as one item but the two 
operations and their costs entered separately. If these items are not kept 
separate it would not be possible to give figures of the cost that would ordinarily 
be incurred by a division if the treatment, was standardised. Purely research 
items are underlined in red ink so as they are easily distingushable. If desired, 
an abstract of expenditure on the cultural operations only can be made at the 
end of the year and carried forward to show the progressive expenditure at a 
place as illustrated below — 

Financial year. Amount. Total to date., 

Rs. a. p. Rs. a. p. 

1928- 29 . . . . . . . . 18 8 0 13 8 0 

1929- 30 .. .. .. ..7 6 0 20 14 0 

1930- 31 .. .. .. ..6 3 0 26 1 0 

1931- 32 .. .. .. ..4 1 0 30 2 0 

1932- 33 . . . . • • • • . . 2 13 0 32 16 0 

E. P. No. 9-A of Kurseong Division for experiments relating to the cost of 

climber cutting. 

Voucher No. and date. Particulars of work done. Amount. Remarks. 

N/5 of April 1932 . . Laying out digging trenches and putting 

corner posts. 

N/8 of June 1932 . . Climber cutting 

N/9 of June 1932 . . Enumeration of climbers 

S/4 of July 1932 . . Cleaning sal lines 

N/16 of August 1932 .. Cleaning sal lines .. 

N/10 of October 1932 Climber cutting 
N/ll of October 1932 . . Enumeration of climbers 
N/4 of May 1933 . . Cleaning of sal lines 

N/8 of July 1933 . . Climber cutting 

N/9 of July 1933 . . Enumeration of climbers 

N/12 of September 1933. . Cleaning sal lines 

N/13 of March 1934 . . Redigging boundary trenches and repaint 

mg boards and posts. 

N/14 of June 1934 . . Cleaning sal lines 

N/4 of July 1934 Climber cutting 

N/5 of July 1934 Enumeration of climbers 

Note . — Items italicised refer to Research expenditure only. 

Report, of Debate. 

Mr. Mobbs . — There are two questions before the conference : — 

(a) Should we recommend that records of expenditure be maintained 

on experimental works, and if so whether on all experiments or 
only on some ; and 

(b) If we do recommend the maintenance of records of expenditure, 

should we try to devise a standard form or forms to ensure a 


Rs. A. P. 

18 0 

0 14 0 
0 4 0 

2 4 0 Extract from 
range cash 
book. 

2 4 0 
0 10 0 
0 4 0 
18 0 
0 8 0 
0 4 0 

1 4 0 
10 0 

1 8 0 
0 8 0 

0 4 0 
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measure of comparability between the provinces, or should we 
leave the matter of forms to be decided for each experiment on 
its individual requirements. 

Bengal and Madras have put up cases for the maintenance of such re- 
cords and have submitted forms which are in actual use by them. These 
appear quite simple, provided expenditure on the various works can be pro- 
perly classified. 

Fairly detailed records are kept in the United Provinces for purposes of 
get check, but if we were to attempt to maintain records in the way Bengal 
and Madras do, we should find it extremely difficult to separate expenditure 
on purely research operations from expenditure that would normally be in- 
curred in divisional work. There are several reasons for this, which doubt- 
less other provinces would also experience. The most important in the case 
of the U. P. are : — 

(1) Frequently experiments are adjacent and work is done in them 

simultaneously by the same gang of coolies. If the work is 
being done directly under the supervision of the Silvicultural 
staff, it would be possible to separate expenditure in the various 
experiments and to classify it for each under the heads “ research ” 
and “ divisional ”. But frequently work is done for us by the 
territorial divisional staff, and when they employ one gang of 
coolies forr simultaneous work in two >or three experiments, it 
would be very difficult for them to classify the expenditure in the 
way We would require. For this reason, in my budget and ex- 
penditure records, I often group two or three experiments to- 
gether under one amount. 

(2) Then there is the difficulty of differentiating between divisional 

work and purely experimental work. For instance, in our sal 
artificial regeneration experiment in Haldwani division we have 
8 plots under different conditions of treatment. Weedings have 
to be done in the lines in each plot, and at the same time the plot 
lines separating the plots and the boundary lines round the 
whole experiment have to be kept cleared. One gang of coolies 
obviously does all the weeding and clearing work together, and 
to separate the cost of weeding the lines of Beedlings, which a 
territorial division would have to do. from the cost of clearing 
all the plot lines, which are really purely experimental, as a 
division would not have to do this work, is impracticable. 

(3) A further point is in connection with the number of subplots and 

the variety of conditions. For instance, in our sal natural re- 
generation experiments, we have a dozen or more plots under 
different conditions of fencing, burning, shrub cutting, etc., in 
each experiment. For detailed records of expenditure to be of 
anv use, we must know the expenditure by plots, since the 
answer of the experiments will, we hope, be that, the treatment in 
some plots is better than that for other plots, and a single 
record of expenditure for the whole experiment would not be of 
much use. Again as most of the work, such as burning and 
shrub cutting, is done by the territorial staff, and as it is usually 
done in several plots at the same time, T think it would he im- 
possible to get the expenditure classified according to the in- 
tensity and amount of work in each plot, even if the expenditure 
on the experiment as a whole were known and it could he classi- 
fied under the heads “ divisional ” and “ research ”. 

It seems obvious therefore, that in some straightforward cases, Ruch as 
the establishment of a plantation under one sot of conditions, or the studv of 
th!e effect of climber cutting or weeding on increments, a record of expenditure 
would he comparatively simple and would probahlv he useful. But in manv 

other cases any attempt to compile a useful record of expenditure would he 

very difficult and would involve much labour in differentiating costs in gnh- 
plots with different methods of treatment. "We '•ertainlv could not devise « 
standard form to cover all cases. 

UFRI 
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To go deeper still, the question arises as to whether we ever really 
compare expenditure on primary experiments with probable expenditure if 
works are undertaken on a large scale, and if this is not possible then a 
record of expenditure on experiments classified under the heads 
divisional ” and “ research ” may not only be of little practical use, but 
may actually be misleading. 

In the United Provinces we recognise that expenditure on experimental 
research must always be greater, even for the same operations, than in 
divisional work. There are several reasons for this : — 

(i) We are initiating work, and consequently usually have to spend 
more than when a work is a routine matter. 

(it) Small operations always cost, more than the same operations on 
a large scale. 

(Hi) With our limited staff and to satisfy the conditions of the experi- 
ments, we frequently have to get work done at once. This usually 
means the impossibility of arranging labour beforehand, and the 
result is that when we suddenly demand labour, we have to pay 
higher rates than normal for it. Also, when our works are not 
very extensive, we often have to pay a full day’s wages for only 
half a day’s work. 

Realising t,his,*in the U. P. we distinguish between the two stages of ex- 
periments — 

Stage I — purely experimental. 

Stage IT — application of experimental results on a larger scale to test 
practicability. 

In Stage I experiments we are out to obtain definite silvicultural information 
^without particular regard to cost. In Stage IT experiments we are working 
with the definite object of applying silvicultural information to practical con- 
ditions. ‘Everything depends on the cost, and the Stage TT experiments are 
carried out on a large enough scale to make costs com oar able with what they 
would be in large scale divisional work. Oonsequentlv records of expendi- 
ture are needed, and it is laid down that thev must be maintained. Apart 
from standard plantation forms, no standard forms for record of expendi- 
ture have been laid down, and they are devised according to the needs of each 
experiment. 

This system seemR to me eBsentiallv logical and reasonable, and I suggest 
that it be adopted bv all provinces, although there is no reason why those 
who want to should not maintain more detailed records for Stage T experi- 
ments. 

T therefore suggest that the conference pass the following resolution : — 

This conference considers that records of expenditure on experiments 
should invariably be maintained for Stage TT experiments, but that records 
of cost should only be maintained for Stage T experiments if feasible and 
considered useful. 

Further, that no standard formR can be laid down for records of ex- 
penditure. and forms muRt be devised according to local conditions. 

Mr. Howard : The real trouble in the matter aR far as we are concerned 
is that we have found that there is a definite difference between what you 
do for a ouarter of an acre and for 25 acres. Stage II is a repetition in theory 
of Stage T. Now in Stage I we definitelv do not want to show the expendi- 
ture. We know perfectly well it is costing far more than it should. On the 
other hand the moment we have got the silvicultural solution, and repeat, the 
experiment in Stage II, then we are perfectly prepared for anybody to criticise 
the figures of cost because we know it is being done on an economic scale. 

Mr. How fray : We do not distinguish between Stages I and II. We 
alwavs keep at the end of onr file a simple, record of expenditure and T per- 
sonally have fonnd no difficulty in separating the cost of the different opera- 
tions. We always have some subordinate on the job who keeps this record. 
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Although research experiments are bound to be expensive, I feel we want to 
know exactly how our money is going so that we can point out in what places 
it may be possible to reduce expenditure when large scale work is undertaken. 

Mr Laurie : In Madras we have been differentiating between Stage 1 and 
Stage 11 experiments as laid down in the Manual. For Stage 1 no record of 
costs is kept — the whole garden is covered by a single estimate. In Stage 
I (b) the experiment is usually done on a quarter to half an acre scale and 
we keep a record of costs on our files. I do not know that they have ever been 
referred to, or that they are very useful. Stage 11 experiments are always done 
by the division. We have very few of them actually because most divisions 
have accepted the results of Stage I experiments on their silvicultural value 
only. 

Mr. Osmaston : Our experiments are as in Madras, small scale experi- 
ments. I do not think it is necessary to keep special forms. 

Mr. Howard : Let us hear what a Conservator has to say, who has to deal 
with these money problems. 

Mr. Shebbeare : The experiments referred to by Mr. Homfray are done 
in plantations, and all the items are recorded in any case. It is easy to see 
which of them concern the silviculturist only. Every penny spent on the 
plantation is spent by the Banger, therefore he has got to have it written in 
his book. If you do not want the Silviculturist to keep records he need not do 
so, but you cannot tell the Banger not to enter up what is Ms work. 

Mr. Howard : I think we all want to check but the point is we do not want 
to have a record wMch anybody else may see. 

Mr. Watts : We do not maintain any records of costs in the Central 
Provinces. We do not think there is any advantage in doing so. Generally 
I get the territorial Banger to pay for the work and he does not even tell me 
how he spent the money. 

Mr. Mobbs : I think it is quite obvious that the problems are different in 
different provinces and I think we should confirm that for Stage II experiments, 
records of costs must be maintained and that we leave it entirely to the pro- 
vinces as regards Stage I experiments. - 
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Statistical Analysis. 
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Two addenda to Section XVII of the Experimental Manual were proposed 
by Mr. Mahendru (Punjab) for the analysis of the data obtained in germina- 
tion tests and similar investigations, and of data arranged in groups. These 
were considered by the Committee on Item 6 and accepted. 

The Silviculturist, Forest Research Institute, reported that he considered 
that much further study was needed of the statistical aspects of working with 
small samples, and that he was in correspondence with statistical authorities 
on the point. Mr. Laurie (Madras) pointed out that abnormal distribution 
series were frequently encountered in silvicultural research data, and this 
point should also be further investigated. He also drew attention to shortened 
methods for computing Standard Errors and recommended their inclusion in 
the Manual 


Mr. Chaturvedi (United Provinces) referred to the solution sometimes 
applicable to the difficulty in finding initially comparable plots for co-operative 
investigations, viz., the determination of the constancy of their difference 
during a period of observation prior to the introduction of the variable to be 
studied. Mr. Champion pointed out that unfortunately this was very 
frequently impossible, as with age at first thinning. 

These proposals were all recommended for inclusion in the Experimental 
Manual in the general report of the Committee on Item 6 wliich was accepted 
by the Conference (c/. p. 63). 


Proposal by Mr. Mahendru. 

Formula for the determination of the mean and its S. D. when data are arranged 

in groups. 

[Addendum to Experimental Manual, p. 60.] 

Method 4. — Let f„ f 2 , f 3 , f 4 , f 5 be group frequencies and * the 

group interval. Then to find out the mean and S. E , proceed as follow : — 

1. Select any group preferably with maximum frequency which will be 
taken as the arbitrary mean and enter the distance of each group from this 
mean in arbitrary units — the group to the right to be considered positive and 
to the left as negative. 

2. Multiply each frequency with the rank number and find the algebraic 
sum having due regard to sign. Divide this quantity so obtained by the sum 
of frequency and multiply by the interval of classification (i). The resulting 
value added to the arbitrary mean, with due allowance for sign, gives the true 
mean. 

3. Multiply again the product values for each group in step 1 by the rank 
number and add up. Divide the sum by the total frequencies and subtract the 
square of value of correction for true mean (before multiplying by i). The 
square root multiplied by i will give S. D., and S. D. divided by square root of 
frequency total will give S. E. 


Example. 
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(t) Let {4 be the mur^mnm frequency, and so this group is selected as giving the arbitrary 
mean. 


(tt) f 1 +f,+f,+f i +f,+f.+f7+fs“N 

(in) (-Sf 1 -2f l -f,)+(f s +2f # + )-A 

(w) ~ mm Correction for true mean. 
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True mean = X ± ^ X t 

( v ) » 9f t + 4f g + f B + f 6 + = S 

/'s 


8 D -■= * A V N ¥')’ 


S.E. 


S. D. 

Vn 


Example. 

To find the mean height for the following seedlings grouped in 6" height classes 

No. of seedlings in different classes. 


6* 

12* 

18* 

24* 30* 

36* 

42* 

48* 

54* 

60* 


625 

480 

210 

540 370 

250 

100 

75 

50 

20 ~ 

— A. 

— 3 

—2 

—1 

1 

2 

3 

4 

5 

6 


—1875 

—960 

—210 

. . +370 

+500 

+300 

+300 

+250 

+120 - 

— B. 

5625 

1920 

210 

370 

1000 

900 

1200 

1250 

720 - 

— C. 


Total of frequencies (Line A) . . « 2720 

Algebraio sum of values in line B . . = — 1205 

. 1205 

Mean height *24 — X ** (frequency interval) *24' — 44 X 6*«21 *4‘ 


Total of values in line C . . « 13195 


8 D ' VSt-'- 44 '* * • - 

8. B. ±0-24 

\/ 2720 


± is e 


* 
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Ex, (b). To compare two germination tests done with n t and n t seeds 
in order to determine if they are significantly different : — 

Let proportion of 1st. germination be Pj 1 and proportion of 2nd. germination be P g . 

/ P-Pi* 

Then error of P x . = y ^ 




Error of difference = y/ 


/ x-*? + 


E 


Difference between P, and P, = d 

d must be at least 2 times E if the results are to be considered as mathe- 
matically significant. 

Example. 

P, — J'55f(Stored in sealed tins). 

P g = -36 (Stored in cloth bags). 
n x = 100, nj = 100 

/~~ : 55— (-55)* 

Error of P x = \/ jqq 

/•36 — (-36) 1 
Error of P, = y/ jqq 

f : m—( • 55) *T T 30^ T (W 

E = V ioo + " ioo 

-y- 002475 + -002304 

= y- 004779 
= -069 

Difference between P t and P t — d — *55 — *36 = *19 
d = -19 is more than 2 times E (-069) 

so mathematically there is significant difference between two germination? 
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ITEM 7. 

Importance of seed origin. 

Several provinces reported the results obtained in the all-India teak seed 
origin investigation, and a summary was compiled at the Research Institute and 
read by the Silviculturist in opening f lie brief debate. 

The following resolution was proposed by Mr. Champion, seconded by 
Mr. Mooney (Bihar and Orissa) and passed by the Conference. 

RESOLUTION ON ITEM 7. 

Resolved that — 

This Conference is of opinion that the investigation in progress for teak 
will meet present requirements m this field provided it is completed according 
to plan. The later maintenance of the existing plots must be standardised. 

Where any need for similar investigation on other species is felt, a co- 
operative investigation should be made on the lines which have been found 
satisfactory for teak. 


Report of the Silviculturist, Forest Research Institute, on action taken on the 
Resolution passed by the 1929 Conference. 

The resolution was as follows : — Resolved that the Central Silviculturist should 
prepare an abstract ol' the latest European experience on the influence of seed (seed- 
bearer and locality) on the plants produced. He should suggest lines of research in 
collaboration with Provincial Silviculturists. 

The required summary of information to date wa s published by the Central 
Silviculturist as Indian Forest Records, Vol. XVII, Pt. V, 1933. A co- 
operative experiment on the influence of seed origin of teak was organised by 
the Central Silviculturist with the collaboration of all teak growing provinces. 
Investigations are in progress with a total of 11 seed origins in 12 different 
centres in Burma (2), Madras (2), Central Provinces (2), United Provinces (1), 
Bengal (1), Mysore (2), Travancore (1), Forest Research Institute (11), and 
despite many initial difficulties, interesting preliminary results have been ob- 
tained (cf. infra). There are also various other experiments on the subject 
with teak and other species at the Forest Research Institute and in several 
provinces. 


Summary of Reports on the All-India Teak Seed Origin Investigation. 

Seed weight. — The Burma seed was the heaviest (510 per lb.) and Kanara, 
Bombay, ,tlte lightest (1,200 per lb.) ; Betul (C. P.) and Jhansi (U. P.) seeds were 
also light (1,000 — 1,064 to the lb.). Other origins varied from 720 to 860 to the 
lb. These figures were collected at the Forest Research Institute, and are 
averages for the 1931-33 consignments (See Table 1). 

Mysore similarly found the seed from South Burma to be heaviest and the 
Kanara (Bombay), the lightest. 

Seed size. — Burma seed was the biggest (0.61" in diameter) and Kanara 
(Bombay) the smallest (0.44" in diameter). Others varied from 0.45" to 
0.55" in diameter. (Forest Research Institute data, see Table 1). 

Germination capacity. — South Burma (Tharrawaddy) seed gave the best 
results in 1932 and 1933 at the F. R. T. as well in Bengal and Burma. In 1931 
it had practically failed to germinate at all centres. Nilambur seed gave veiry 
satisfactory results at the F. R. I., in Bengal and in Burma. 

Seeds from the dry localities, viz., Betul, (C. P.). Jhansi (U. P.) and 
Khandesh (Bombay) gave poor germination ; Kanara (Bombay) Beed also gave 
poor results. Other origins were satisfactory. (See Table 1). 

Growth. — It has been noted so far that generally the local seed does better 
than imported stock, but exceptions to this are reported from the C. P The 

usm 
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following origins gave satisfactory results in all places : — -Burma, Madras, 
Travancore, and Mysore. Seeds from the dry localities did not do so well 
(Khandesh, Belul, except at Jhansi, U. P.). Average heights are tabulated in 
Tables 2 and 2o and survival percent after 2 or 3 seasons in Table 3. 

Morphological differences between origins in colour, shape and texture of 
the leaves, length of petiole and tomentum on the stem are marked, the Burma 
origins being particularly easily recognised. The following note has been 
written by the Forest Botanist on the Research Institute plants and a note from 
Madras is also appended. — P. N. Deogrn. 

Burma North and South. — These can usually be distinguished at sight by 
their larere leaves, stout tomentose stems and the frequent frilling of the base 
of the blade near the potiole. No reliable feature could be found to separate 
the iNonn Burma plant from the South Burma one. 

Nilambur . — Much like the Burmese plants and with leaves almost as large 
and larger than those of any Indian form. This can usually be distinguished 
by the very conspicuous frilling of the leaf bases. Unlike the Burmese plants 
the stems are comparatively glabrous. 

Mysore moist. — The best feature 1 find for distinguishing this form is the 
comparatively long petiole of the leaf. The stems are pale tomentose though 
this is not a reliable character and vigorous plants somewhat resemble those 
of Nilambur. 

Madras intermediate, Travancore and Mysore dry . — Not as vigorous as the 
Nilambur plants and only distinguishable from the Mysore moist type by the 
shorter petioles. I cannot find any character by w-kich to distinguish the three 
from one another. 

Central Provinces . — This, to me, appears to have the smallest leaves of 
all and perhaps the most harsh. 

The shape of the leaf is very variable and I could find no good character 
here to distinguish the various origins. In small plants the leaves are gene- 
rally narrower and more gradually tapering to the base than in the more 
vigorous larger plants on which the leaves were comparatively much broader 
and abruptly narrowed and frequently frilled near the base. — C. E. Parkinson. 


Table 1. 

Origin of seed. 


Province . Locality 



Myitkyina 

•62 

705 

542 

35 

17 

7 

2-6 


Tharrawaddy 

•59 

483 

484 

52 

60 

23 

01 

Madras . . 

Nilambur 

•54 

885 

773 

34 

25 

29 

11-2 

Walayar . . 

•55 

645 

722 

38 



16-6 

Central Provinces . . 

Betul 

•45 

•• , 

999 

12 


* . 

. . 

United Provinces . . 

Jhansi . . 

•48 

•• 

1064 

8 


. . 

. . 


Khandesh 

•45 


763 

9 

10 

3 

. . 

Kanara 

•44 

1120 

1200 

13 

22 

8 

1-2 

Travanoore 

Koni 

•52 

•• 

S63 

38 


19 

. . 

Mysore . . 

Kakankoti 

•48 

806 

863 

46 

•• 

7 

20-6 

Shimoga . . 

•47 

884 

830 

26 

•« 

* . 

2-4 

Bengal . . 

Kaptai . . 

« * 

• 4 

4 • 

•• 

60 

. . 

• • 


Av. number of 
Av. seed per lb. 
diam. , 


-^of seed Kakan- 
in koti. 
inches. 


F.R.I. 


Av. germination per Plant 
cent. p0y 

' — A — ^ cent. 

Kakan- 

F.R.I. Bengal. Burma, koti. 
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Tabus 2. 

All-India Teak Experiment — Average height in feet. 




Origin of Seed. 

1 




Burma. 

Madras. 

C.P. 

U.P. 

Bombay 

Tra- 

Tan* 

core. 

Mysore. 

1 


Locality of Investigation. 


f 













! 

1 





1 - 








i 

1 

& 

■a 

J 

»« 

£ 

I 

% 

! 

& 

i 

& 

| 

it 

i 

1 

M 

i 

! 

i 


North Myitkyina . . 

10-6 


D 

•• 



*• 

7*9 

13*2 

** 

•* 

s 

Burma « 


10-8 

10-4 


•• 



8*6 

10*4 

lt*l 



3 


South Kunaan 

9-6 

12*3 

120 

** 




8*8 

11*0 

i •• 





13-6 

140 

16*0 

** 



12*4 

18*8 

13*3 




("Nilambur 

Madras 

^Walayar 

96 

*• 

13*6 




*• 

13*6 

11*2 

** 




•• 

4*0 

6*0 



•* 

•• 

•• 

3 2 


2 

Central Pnmnoee^ 

"On schist soil 

9-6 


18-0 


6*0 



11*0 

•• 

17*0 


8 

On gneiss toil 

130 

•* 

190 

•• 

12*5 



13*6 


18-8 


8 

I 

Gorakhpur 

146 

12-7 

14*6 


16*3 


11-3 ! 

14*2 




8 

United Provinoe# - 


10*8 


12-3 

•* 

8*9 


8*4 

10*4 

•• 



•• 

Haldwani 

3*6 

3*0 

6*6 


■ 

■ 

1*3 

6-6 




3 



1-6 

16 

1*9 


IH 

1 

0*8 

1*8 

•* 



*• 

Travail core 

Koni 

i 




m 

id 

** 

10*6 

19-1 



3 

Mysore . . ^ 

Kakankoti 

i 

■ 

m 

Not 

report© 

d. 


•• 

*• 



•• 

Shimoga 

1 

B 

B 

Not 

report© 

d. 

•• 


*• 



*• 

Bengal 

Kaptai 

0-6 

0-8 

1*0 

■ 

■ 

•• 

0*4 

0*7 




1 



0-6 

0*7 

0*8 


■ 

• • 

0*3 

0*3 




1 

F.R.I. 

Dehra Don 


0*6 

0*6 

0*6 


•• 

■ 


0*6 

! 

0*6 

0*6 

1 


Tabu: 2 a. 

The following table shows for each locality, the seed origin which has given the 
best average height growth of surviving plants. 


Seed origin giving 

Locality. best average height. Second best. 


Myitkyina, North Burma 
Zigon, South Burma . . 
Nilambur (Madras) 
Mount Stuart (Madras) 
Bilaspur (C. P.) 
Gorakhpur (TJ. P.) 
Haldwani, (U. P.) 

Koni (Travancore) 
Kakankoti (Mysore) . . 
Shimoga (Mysore) 

Kaptai (Bengal) 

F.K.I. 


’ . . Koni (Travancore) 
Nilambur (Madras) 

. . Kanara (Bombay) 

. . Mount Stuart (Madras) 
. . Nilambur (Madras) 

.. Betul (C. P.)* .. 

. . Nilambur (Madras) 
Koni 

Kakankoti 

. . Nilambur and Shimoga 
Nilambur 

. . Burma origins . . 


Tharrawaddy and Nilambur. 
Tharrawaddy and Travancore. 
Nilambur and Mount Stuart. 
Nilambur. 

Kakankoti. 

Kanara, Myitkyina, Nilambur. 
Kanara (Betul not tried). 
Nilambur. 

Walayar. 

Tharrawaddy, Kaptai. 


* Very tew surviving plants. 
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Tabus 3. 

All-India Teak Experiment — Survival per cent. 


Origin of seed. 
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Tra- 
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Borina. | 

Madras. 

C.P. 

U.P. 

Bombay. 

van- 

Mysore. 
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Locality of Investigation- 
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M 

& 




x 

p 

J 

8 

1 

* 

1 

I 

V 

I 

Koni. 

I 

I 

S 

*© 

& 


r 

78 


1 

p 

■ 



46 

73 



3 

Bora* North 

. . lfyitkyina . . < 

86 

74 

i 

1 

B 


68 

77 

87 



3 


r 

89 

88 

88 


I 



86 

78 



3 

Burma South 

Kunsan .. ■< 

7 8 

83 

86 

■ 

H 

•• 

74 

72 

86 

•• 


3 

Madias 

' Nilambur 

44 

•• 

98 

86 




88 

96 

*• 


3 

t. Walayar 

■ 

1 

74 

83 


•• 


B 

1 

62 


2 


Central Pro- 

r On echist soil 

J i 

98 

•• 

99 

B 

98 



i 

99 


98 j 


3 














vinoes 

[ On gneiss soil 

100 

•• 

97 

i 

96 



99 


98 


3 

1 

r 

100 

100 

100 


98 


100 

100 





United Pm- i 

Gorakhpur . . ■< 

83 


89 


93 


98 

99 






98 


99 










vinees 

Haldwani . . 

92 


•• 


91 

98 






81 



1 

78 

88 




63 

> 

77 


* * 


• • 

Travanoore 

Koni 


96 

i 

77 

•• 

•• 

■ 

| 

11 

78 

1 


3 

f 

Mysore . • « 

Kakankoti 

■ 

■ 

1 

•• 


I 

| 

1 





r 

■ 

B 

46 




37 

B 


66 

. 

67 

3 



Shimoga* . . 4 

1 

i 

81 



•• 

36 

■ 


49 

67 

3 


r 

60 

99 

97 




97 

91 


■ 

a 

1 

Bengal.. 

K»pt*i .. .. -j 

93 

1 

92 

93 

•• 

•• 

•• 

91 

88 

m 

1 

1 

1 


r 

E 

96 

97 

94 

94 

99 

100 

98 

93 

98 

98 

i 

F. R. I. 

Dshra Dnn . . < 

H 

82 

96 

100 

•• 

•• 

•• 

•• 

100 

94 

99 

1 


* Tried at two plaoas— Large replacement* in the third year in Nilambor, Bombay and looaJ in oneplaoe, and in Bombay 
i o (be other. 
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Madras note on Botanical differences. 

T omentum on young shoots and leaves. — Nilambur, Travancore and Mount 

Stuart have white tonientum on young stems and creamy white foment unt on 
young leaves. 

Burma origins have a brownish tomentum, more closely appressed on the 
South Burma origin than on the North ones. 

South Bombay has a very distinctive light golden tomentum, dense and 
closely appressed. The underside of very young leaves is bright golden in 
colour. 

Texture of leaves . — In Bombay and Burma origins the upper side of 
leaves is rougher than the South India origin. 

Shape of leaves . — Burma origins are more rounded in shape than others. 
Travancore and South Bombay origins are least rounded in shape. — M. V. 
Laurie. 

Report of Debate. 

Mr. Champion : A summary of the results obtained so far from the all- 
India teak seed origin experiments organised by the Forest Research Institute 
has been compiled here and circulated (p. 119). I have only to add that as 
happened with the European experiment on Pinvs si/lvestris on which oulr work 
was modelled, numerous difficulties have arisen in the attempt to make an equal 
start with all origins under trial at each centre, and we have fallen a good deal 
from the ideal aimed at. Taking everything into consideration, however, the 
start has been no worse than 1 anticipated, and if completed on the agreed lines, 
should supply valuable information before many years, particularly for 
localities where all seed has to be imported. As expected, in a general way 
the local origin appears to be most suited, but exceptions may occur in the 
lower quality tracts. T wish to take this opportunity of stressing once more 
the importance of the short term investigation which permits of the statistical 
comparison of the growth of plants of different origins during their first few 
years without the complication of site differences inevitable in the larger plots 
which cannot be replicated. (This point was discussed in the Experimental 
Garden. — H. G. C.). In view of the difficulties which have arisen, I would 
again ask those concerned to do all possible to make co-operation include free 
supply of the limited quantity of seed needed. (Mr. Champion then proposed 
the resolution ultimately adopted). 

Mr. Mohan : I would like to draw attention to the need for an accurate 
description of the seed. For this a microscopic examination of the seed is of 
importance. From a section of a seed examined under the high power 
microscope a lot of useful information can be collected and those investigators 

'«irVk /\ V» n rro r\ /\m n 4-lv ia nmvlr /ten 4 r\ o nmd n J! rt' i • j . ^ 


* « . u„vmM.v lv MVMttAU.ni. 1IUI, \ () llClp 

us here but a solution has been put forward by Huxlev, and probablv some sort 
of technique can be evolved and work on this line can be very useful. 

Mr. Champion: It seems fairly evident that if this special examination of 
the subject is called for, as it is m certain cases, it should be done at the 
Research institute here as we would have done with teak, had we thought it. 
necessary. We have the facilities here and there is no necessity to soend 
hundreds ol rupees on more compound microscopes. F 

sendup : But W ° uld the Institute bt ‘ prepared to examine anything we 

Mr Champion : If you ask us to count the chromosomes of several hundred 
nuclei the answer is no. w 

.. , m - : 1 “y microscope tat 1 have not got a microtome. Will 

the Institute give us the instrument on loan ? 


Mr. Champion : I think the Institute would be prepared to 
reason provided a case is made out for the necessity of it It 
in investigating a special line in a narrow field 
the results could be used for 
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for seed examination record all the details visible under a low power microscope, 
such as were collected for the Pinus sylvestris investigation, but so far I have 

seen very little practical use made of such data. 

We have also to decide how to maintain these plots. We have taken a lot 
of time and trouble in ensuring initially comparable conditions of growth but 
the maintenance of comparability is equally difficult. As regards first thinning, 
it will probably be best to thin as far as possible at the same average height for 
each origin. The first one or two thinnings might be regulated primarily by 
number of stems per acre after thinning, and thereafter we can perhaps follow 
Nilambur n\d curves as our standard for reference. A settled policy is most 
important. 

Mr. Watts : We have two sets in the Central Provinces, one of which is 
completely stocked and in the other, three plots have been a failure. I think 
sample plots should be laid out at once and I want to lay them out next season. 
The cleanings cannot possibly wait any longer. 
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Problem of the pore teak plantation. 

A paper was received from Madras (p. 126), shorter notes (p. 129) by 
the Central Provinces, Burma, Bengal and Bombay ; that from Madras was 
circulated to all concerned before the conference. 

The debate was opened by Mr. Dhanukoti Pillai (Travancore) and re- 
presentatives of all teak growing provinces took part. The question of 
relative incidence of bee-hole borer attack in plantations and natural forest 
was discussed and the effect of borer holes on the value of the timber ; Dr. 
Beeson and Mr. Seaman of the Research Institute joined in this portion of the 
discussion. Prevalence of Loranthus attack and the risks of soil erosion were 
also considered. 

The following resolution was proposed by Mr. Dhanukoti P tt.t.at 
(Travancore), seconded by Mr. Ramiengae (Mysore) and passed by the con- 
ference. 


RESOLUTION ON ITEM 8. 

Resolved that — 

The Central Silviculturist be requested to revise Bulletin No. 78 in the 
light of the experience acquired since it was published. 


Report of the Silviculturist, Forest Research Institute, on action taken on the 
Resolution passed by the 1929 Conference. 

The 1929 resolution was as follows : — 

Resolved that, recognising that the production of crops of teak without 
dither admixture or an undergrowth is inexpedient, and in view of the in- 
adequacy of our present knowledge of the methods by which a mixture or under- 
growth can best be obtained, this conference recommends — 

(1) that the Central Silviculturist should collect and publish as a bulletin 

all information at present available, 

(2) that experiments dealing with the admixture of teak with other 

species, or with the introduction of an undergrowth should be 
undertaken by the Silviculturists of the provinces concerned 
and 

(3) that the subject should again be discussed at the next conference 

when further experience has been acquired. 

In accordance with the recommendations made in this resolution, the 
following action has been taken. 

(1) The Central Silviculturist collected and published all available in- 

formation on the subject as Forest Bulletin 78 in 1932. This was 
followed by an article by Mr. Blanford in the Indian Forester 
(July 1933) with a supplementary note by the Central Silvicul- 
turist. 

(2) Experiments are in progress on the admixture of other species in 

several provinces but have hardly yet had time to give very 
definite results. There is now however a general feeling that 
correct cleaning and thinning treatment will result in most places 
in a suitable undergrowth to meet most of the objections raised. 

(3) Much work has been done in Burma on the relative incidence ef 

Beehole borer damage in teak plantations. 
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PAPER (I). 

By M. V. Laurie, Silviculturist, Madras. 

DEVELOPMENTS AT NILAMBUR SINCE THE LAST CONFERENCE. 

General. — The problem of the pure teak plantation seems to have loat 
mueh of its importance in Madras since it was discussed at the last silvicultural 
conference. This is chiefly due to the improved methods of formation which 
have overcome the difficulties in regenerating second rotation plantations, and 
also to the general opinion that has grown up hut which is still unsubstantiated 
by statistical evidence, that second rotation plantations are not noticeably 
inferior to the first rotation plantations on the same areas. The various points 
mentioned in Bulletin No. 78 on this subject are treated in the same order, 
and notes on them given as far as they concern Nilambur. 

2. Falling off in rate of growth . — The apparently poorer quality of the 
earlier second rotation plantations was due to difficulties in regenerating 
them and failure in many cases to get reasonably complete initial stocking. 
The resultant regrowth of weeds and climbers after the first two or three 
years was so prolific that, even in spite of expensive weedings the teak was 
retarded and much of it suppressed. These difficulties have now been over- 
come and fully stocked plantations are now the rule from the start. There is 
no evidence that these plantations are growing any slower than the first rota- 
tion plantations, and the rate of growth in some of the best areas is phenomenal. 
Statistical evidence to confirm Ibis throughout the lifetime of the teak in the 
second rotation is however still lacking. 

3. Flitted holes.— Fluting has never been considered serious at Nilambur. 

4. Epicormic shoots. — These are very prevalent especially in older plan- 
tations. Exposure of the boles of even old trees to side light (by the felling 
of an adjacent compartment for instance), produces a dense crop of epicormic 
branches right down the trunk to ground level. In young plantations dense 
crops of epicormic shoots occur after defoliation but on closure of the canopy 
these seem to disappear quite quickly and it is doubtful whether the damage 
to the quality of the timber is appreciable from this cause. At Mount Stuart 
the plantations are particularly bad in the matter of persistant epicormic 
branches. Tt is not known whether this is due to : — 

(1) Defoliation— whikh occurs frequently. 

(2) Over-crowding — the plantations are in many cases underthinned— 

and the crop of epicormic branches is stated to occur just after a 
thinning (the theory being that possibly the* crowns were too 
constricted to respond properly and hence on opening up the 
canopy produced a crop of epicormic branches instead.) 

(3) Seed of bad origin. — Much of the seed used in these plantations is 

reported to come from Punaehi Range, where the forest is a more 
open branched type. 

It is possible that the bad epicormic brandling may be due to a combina- 
tion of these factors. The natural forest teak at Mount Stuart is particularly 
straight and unbranched. 

The conclusion is— as before — that the production of epicormic shoots is 
generally the result of unfavourable conditions, and there is little evidence to 
correlate it directly with species purity. It is impossible to believe however 
that bad persistent epicormic branching, such as is seen in the Mount Stuart 
plantations does not produce had knots and reduce Ihc quality of the timber. 
The remedies appear to be to deal as effectively as possible with the various 
factors that are considered responsible— (defoliation, underthinning, and 
origin of seed). At Nilambur, in compartments with a mixture of bamboos, the 
teak appears to be particularly free from epicormic branches, and it is possible 
that the underplanting of bamboos may reduce epicormic branching. Some 
attempts at underplanting with Cephalostachgum perqracile nt Nilambur look 
very promising. 

5. Defoliation. — No measures have been attempted to control defoliation 
by mixtures in any form at Nilambur. It is generally considered (though 
there is no statistical evidence to support it) that the damage or loss of incre- 
ment from defoliation is not serious enough to warrant the expense of introduc- 
ing mixtures in plantations. The retention of a natural nndergrowth of 
shrubby species will, it is hoped, help to reduce the attacks and increase the 
number of predators. 
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6. Bee-hole borer, — Does not oocur in South India. 

7. Damage by other insects and parasites.— Attacks by Phassus malabaricus 
in young plantations occur but are not severe enough to warrant special 
measures. Loranthus also parasitises the teak to a limited extent. A severe 
epidemic defoliation has occurred this last year from a locustid ( Autarches 
miliaris) in localised areas and there are indications that the attacks have 
increased during the last two years. It is not known whether this is likely to 
become a serious pest in teak plantations. The matter has been referred to the 
Forest Entomologist. 

8. Soil deterioration. — Evidence that the soil deteriorates under pure teak 
is lacking at Nilambur. The original difficulty in regenerating second rotation 
plantations it apparently not due to soil deterioration as previously stated, so 
much as to lack of a good burn and faulty regeneration methods. The harden- 
ing of the soil in pure teak plantations appears to lie prevented by keeping a 
natural undergrowth on the ground. 

9. Soil erosion. — Erosion of the surface layers of the soil in teak planta- 
tions has not been noticed to any serious extent in Madras and has not been 
considered an important factor in soil deterioration in the second rotation. 

10. Lack of material for an adequate burn. — The retention of all under- 
wood combined with a policy of heavy thinnings provides a fair amount of 
material for a burn, though even so the burn after exploiting first rotation 
plantations is very poor and patchy compared with the burn obtained after 
clearfelling mixed deciduous forest. — Underplanting with bamboos ( Cephdh - 
stachyvm pergracilr shows signs of being suitable for this purpose) should 
go a long way to remedy this. 

The lack, of a good burn is. however, no longer regarded as a serious 
obstacle to regenerating felled plantation areas. Success depends upon 
adequate weeding practice in the first year, and is helped moreover by better 
methods of introducing the teak. The previous practice of entire transplanting, 
which, though it gave satisfactory results in normally good years, was very 
liable to give bad stocking in an unfavourable year has been superseded by 
stumping or direct sowing, the former becoming more popular every vear. The 
great advantages in early Rtump planting have been realised and this method 
is being adopted more and more at Nilambur. 

The chief change in weeding practice at Nilambur is the adoption of 
sorapings or forkings (with one or two weed cuttings) instead of numerous 
weed cuttings. As a consequence, the teak grows faster in the first year, weed 
regrowth is less, especially in the second year, and total weeding costs are 
reduced. The dangers of a poor burn are completely overcome, and it actually 
costs considerably less to establish a second rotation plantation than a first 
rotation plantation owing chiefly to the lower costs of clear felling and burning, 
which more than compensate for any extra cosl of weeding that might be caused 
by a poorer burn. If is also found to be worth while to dispose of the lop 
and top at Nilambur as the revenue obtained thereby more than pays for any 
increase in weeding costs due to a poorer burn. 

31. The attitude adopted in Madras towards the various remedies proposed 
in Bulletin No. 78 (paragraphs 14 to 24) is as follows : — 

(a) Retention of mixed forest type. — The much greater financial ad- 
vantage from pure plantations — even of poor quality — as well as the greater 
simplicity in management make the retention of patches or areas of mixed 
forest type in plantations undesirable. Complete plantations at 6' X 6' spacing 
are the aim in the earlier stages. 

(b) Mixture, by junglewocd regrowth. — The retention of as much jungle- 
wood undergrowth as possible without detriment to the teak is the aim. In 
TT and ITT Quality areas this regrowth iR usually fairly adequate. In T Quality 
areas,, the canopy closes sooner and a clean floor results by the time the first 
thinning is due. Tt is laid down in all teak plantation working plans that all 
re-growth of jnnglewood species whether by coppice or from seed shall be 
retained and shall not be cut when weeding, provided that such regrowth does 
not do extensive damage to the teak bv suppression. Actually the present 
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methods of weeding by scraping or forking destroy a great deal of such jungle- 
wood regrowth in the early stages of a plantation, and in taungya areas (e.g,, 
in the Wynaad) practically all such regrowth is removed by the cultivators. 
In spite of this, a considerable amount of regrowth of woody shrubs and trees 
comes in in the second and third years, but this again disappears partly or 
completely when the canopy closes before the first thinning. On the whole 
there is more regrowth on the ground in mature or nearly mature plantations 
than in young plantations, which is what is wanted. 

(c) Mixed plantations. — The custom of sowing rosewood at the same 
stake as teak is being continued as a regular routine measure at Mount Stuart. 
A fair proportion — probably 25 per cent, approximately — of the stakes, have 
rosewood seedlings as well as teak after three years, but much of it is small 
owing to shading by the teak. Tt, will be interesting to see how the rosewood 
responds at the time of the first thinning. Parts of these plantations show 
signs of giving a valuable mixlure of rosewood and teak, while in other areas 
the rosewood has completely disappeared. 

(Various mixtures are being tried in strips at "Kannoth in the Wynaad 
the species experimented with being rosewood, Pterocarpus marsupium, 
Sunetema macrophglla, Artocarpus hirsuta and a little Pterocarpus dalber- 
gioides. but these experiments are not so much directed towards avoiding 
the disadvantages of pure teak plantations as towards finding the most suit- 
able species for these localities, as it is not known whether they are altogether 
suitable for teak). 

{d) Strip or group plant inn. — Apart from the experiments mentioned 
above, strip or .group planting with other species is no longer being tried. 
The attempts from 192fi to 1929 with strips of rosewood at Mount Stuart were 
such a fiasco that the idea of this method of making a mixture has been prac- 
tically dropped. An essential for strip mixtures is that the different species 
used should grow at approximately the same rate as teak throughout its life- 
time so as not to suppress it nor to allow the trees on the edge of the teak 
strips to produce extensive side branches. 

(e) Suitable thinning procedure. — This appears to he very important 
both as regards obtaining maximum increment and as regards maintaining 
a suitable undergrowth. Experiments are being started to determine best 
methods and cycles of thinning but will not vield results for a number of years. 

( f) Soil cover crops. — Experiments with Tephrosia Candida have not 
been going long enough to assess its value as a cover crop accurately. If 
introduced in Ihe first vear, it is a bad weed, retards the rate of growth of the 
teak and has to be cut back frequently (Experimental Plot No. 124, Nilambur). 
If introduced in Ihe second vear. it does not help as a weed-suppressor until 
the tosh is out of reach of the weeds. Tn the third vear of the plantation, 
when itself two venrs old it forms a very nice cover crop, about 6 to 10 feet 
high, suppressing the weeds and forming a good mulch of dead leaves on the 
ground. We have no statistical evidence that the growth of the teak is 
improved, but the District Forest Officer. Nilambur. reports that teak areas 
with Tephrosia undergrowth retain their leaves longer in the hot weather and 
look healthier than areas without Tephrosia. The Tephrosia dies out by 
suppression in the 4th or 5th vear of the plantation. Tt seems probable that 
the beneficial effect if any of this cover crop in improving the soil will onlv 
last for a few vears in the vounger stages of the plantation and that the ulti- 
mate effect, will he negligible. What appears to be required is a cover crop or 
undergrowth that will maintain or improve the condition of the soil through- 
out the life of a plantation and especially in the .last, ten to twenty vears 
before felling. 

Experiments have been started with Leucaena glauca and with Cajanus but 
have not vet yielded any results. 

Underplanting with trees.— Experiments in underplanting TT and ... 
Oualitv plantations 37 vears old with mnhognpv and Cedrela tgong. have not 
verv promising results, growth being slow and casualties due chieflv to 
nnd^ browsing being manv. Some of the larger plantR appear to be 
and should go ahead at the next thinning. 

obiect of such underplanting requires careful definition Tf it is 
hoped to get n subsidiary yield from a valuable timber Rpecies. it 
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necessary to plant it at such a time and thin the teak in such a way that the 
rniiiwrplfttttWi species will attain a saleable size by the time the teak is due for 

dear felling, it is also necessary that the cost of introducing the subsidiary 
species, and the value of any sacrifice of the teak made in order to bring ijt 
up to a saleable size by the end of the rotation should be more than covered 
by value of the subsidiary species as a soil improver and a benefit to the teak 
plantation as well as by its sale value at the end of the rotation. On the face 
of it, it seems unlikely that the introduction of a valuable species with the idea 
of get ting a timber yield will pay, as it inevitably involves sacrificing a good 
deal of teak. 

If, on the other hand, underplanting is undertaken solely "with the idea of 
improving the teak plantation, a much larger choice of species is available and 
those which will grow under the shade of teak and which will not compete 
with it in the upper canopy are to be preferred. The crux of the whole ques- 
tion is whether the competition from such underplanting (will -reduce the rate 
of growth of the teak, and if so, whether the increment so sacrificed will be 
recovered in subsequent rotations by maintenance of soil fertility. 

( h ) Underplanting with bamboo. — At Nilambur, underplanting with 
Cephalostachyum pergracile and Bambusa arundinacea has been done on an 
experimental scale, and successful results have been obtained from direct 
sowings of both these species. It remains to be seen how far the objects of 
underplanting will be attained with these species. 

The obvious benefits of introducing bamboos are (1) the production of 
material for a burn, (2) the production of bamboos for floating, (3) the pre- 
vention of epicormic branching of the teak and the production of cleaner 
timber (believed to be the case but not definitely known). Other possible 
advantages are the maintenance of soil fertility — (unlikely), the reduction of 
defoliation (not known). Possible disadvantages are (1) root competition 
with the teak and consequently loss of increment, (2) crown competition with the 
teak (in some species only — «.//., Bambusa arundinacea), (3) possible soil 
deterioration. 

(i) Insect control measures. — No direct control measures are adopted to 
check defoliation. It is hoped, (but not proved) that the maintenance of a 
mixed understorey may help to check defoliation. 

(j) Fire protection . — All plantations in Madras are rigidly fire protected. 

The advisability of doing bo has never been questioned. 

12. General Summary. — (i) There is no proof of deterioration of soil 
under pure teak. Experiments to determine definitely whether such deteriora- 
tion exists appear to be the first requirement since all the other measures 
proposed or discussed accept the probability of such deterioration. 

(«) The desirability of retaining an undergrowth, of introducing mixtures, 
of underplanting with trees or bamboos has been discussed from various 
aspects. The most important point to be determined however is whether 
such mixtures or underwoods will retard the growth of the teak, and if so, 
whether such loss of increment in the first rotation will be compensated by 
maintained quality in the second and subsequent rotations. These questions 
can only be answered by carefully controlled long term statistical studies 
extending over many years, and covering crops of more than one rotation on 
the same piece of ground. 


Notes. 

, j Central Provinces. Until very recent years, no teak plantation work 
had been undertaken m the Central Provinces except on an experimental 
scale. Most of the C. P. teak forests are what would doubtless be regarded 

88 a P° or . . 8c ™ b of forest. C. P. Ill and TVo qualities are the 
most common, m which height seldom exceeds 70 ft. and the girth 4 ft. These 

IZtT ? Te Y° r \«i ™ der ? <>e system, and reproduction is usually 

’without artificial assistance. Teak, being a prolific coppicer and 
dama F e £ y browsing of deer or of cattle, is greatly favoured 
against other species by a coppice system, and such species are liable to be 
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gradually eliminated. Recent working plans have included ■ prescriptions to 
foster a mixture of trees of miscellaneous species by favouring such .trees? i*n 
thinning s or by reserving them as standards in conversion or coppice fellings 

in forests where teak is lending to become pure. 

Artificial teak plantations on a considerable scale have recently been 
started in two divisions (Bilaspur and South Chanda). Teak has been planted 
pure in most areas, but almost everywhere there is abundant regrowth of 
bamboos from the previous crop, and the bamboos, together with the coppice 
and natural seedling reproduction of miscellaneous tree species, are likely to 
form a suitable proportion of the forest. It is generally agreed that an ad- 
mixture of other species in teak plantations can generally be obtained natu- 
rally in the Central Provinces and that artificial measures are not necessary, 
especially as our plantation work is mostly being undertaken in bamboo forests 
and not in the more arid trap areas of the Central Provinces, where teak shows 
tbe greatest tendency to form pure crops. — II. C. Watts, Silviculturist. 

( ii ) Burma. — In considering the desirability of issuing a revised edition 
of Forest Bulletin No. 78, I note as follows : — 

(a) Some Burma Notes on the problem by Mr. Blanford were published 

in the Indian Forester for July 1933 and would certainly require 
to be included in a revised Bulletin. 

(b) Definite research on the incidence by Beehole borer in continuation 

of that published in Burma Bulletin No. 29 of 1932 is being 
continued both by the Forest Economist and the Forest Entomolo- 
gist, and should shortly be available. Further knowledge will be 
then available under this head. 

(c) Some small experiments in the introduction of an under growth have 

been put down, the last set consisting of the sowing this year of 
Dalbergia latifolia in thinned plantations. 

(d) Mixtures (a) teak and pyingado quincunx (b) teak widely spaced 

in a pyingado matrix have been put down recently. 

Note . — (c) and (d) above will not produce any results for some time. 

2. As far as Burma is concerned, T do not think any revision urgent. If 
revision is decided upon then both Mr. Blanford and Mr. Shirley should be 
asked for opinions, Mr. Scott should be asked for a revised opinion oh beehole 
and Mr. Atkinson on insect problems generally. (They have not been asked 
at present). Except for beehole borer any alteration from Burma at the 
present stage would depend more on changed views than on definite research 
results and I think myself that opinion in Burma remains largely unaltered 
i.e., that correct thinning treatment will override most of the other objec- 
tions. — Ii. W. V. Palmer, Silviculturist. 

(Hi) Bengal. — Teak in Bengal is an exotic and there is no natural teak 
for comparison. All teak plantations are pure and so no comparison of teak 
really growing in a mixture can he made. The following arc my personal 
observations and refer to pure teak plantations only. The references are to 
Forest Bulletin No. ?8. 

Para. .9. — Sample plots in pure teak plantations in the Chittagong Hill 
Tracts do not show any falling off in rate of growih and health after 10 to 20 
years. We have plots up to 44 years of age. 

Para. 4 . — From observations I would say that fluting is much more notice- 
able on areas unsuitable for teak. Fluting is more. severe and frequent in the 
Chittagong Hill Tracts wiiere teak has been put out on flat areas along the 
banks of rivers where drainage is poor, soil clayey and the area is waterlogged 
during the rains, than on the slopes further in where the drainage is good. 
Flu tine would also appear to be worse in plantations that are underthinned, 
this may be of course due to the fact that it is the badly fluted stems that would 
naturally be removed in thinnings whenever possible in a correctly thinned 
plantation. 

Para. 5.—' The formation of epicormic shoots is more closely related to 
thinning than anything else. Underpinned plantations produce manV epi- 
cormic branches which persist for a tong time after the plantation has been 
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properly thinned. Plantations thinned correctly from the start do not show 
anywhere near as many epicormic branches. Teak plantations are extremely 
sensitive to over-crowding and each thinning should be so carried out that by the 
time the next one is due, the crowns are only just closing up. Natural 
suppression should never be allowed to occur in teak plantations. 

Para. 8. — in the Chittagong Hill Tracts pure areas of teak and gamari 
have been put out adjoining each other in nearly every years plantation. 
Since 1931 gamari has been severely attacked by Loranthus ( Loranthus 
scurrula), but the Loranthus has not yet been reported as occurring on the 
teak. 

Para. 10. — Only in areas where no undergrowth exists is soil erosion so bad 
that the roots of the teak become exposed. 

Para. 21. — Under planting and mixture with teak. — Since the last Sil- 
vicultural Conference in 1929, experiments have been carried out in under- 
planting teak with certain species such as Bambusa tulda, Dichopsis polyantha, 
Artocarpus cliaplasha and Swietenia macrophylla. The most suitable species 
was found to be Dichopsis polyantha, but Artocarpus chaplasha and Bambusa 
tulda were quite successful in areas where there was no danger from damage 
by elephants. A small even-aged mixture of quinqunx planting with jam 
(Syzygium jambolanum) in the centre was carried out in 1932 and the jam 
appears to be doing quite well. 

It is not considered necessary or profitable to underplant or mix teak in 
Bengal. In the Chittagong Hill Tracts division (where most teak is put out) 
after the first thinning, which is heavy ‘ D ’ grade and done when six growing 
season old, bamboos — chiefly Bambusa tulda and Melocanna bambusoides come 
up as an understorey ; these are an extremely valuable crop and any species 
introduced will only come up at the expense of the bamboos and would not 
as a rule be as profitable. Even-aged mixtures will bo expensive, because a 
very dense canopy is required to kill out the dangerous climber assam lota 
(Eupatorium odoraium), and this is only satisfactorily done by a pure teak 
canopy which closes up quickly and so suppresses the light demanding assam 
lota. 

For the reasons mentioned above it is not proposed at present to carry 
out any further experiments with underplanting or mixing teak. 

Para. 20 (Soil cover crops). — It would be interesting to verify the sugges- 
tion that Eupatorium may be helpful as it keeps down weeds and climbers. In 
Bengal it is a most dangerous climber and covers the whole of the plantation 
from the 2nd year, and if not cut frequently will climb up and pull down or 
smother the young teak, until such time as the canopy is closed and the climber 
which is luckily light demanding is killed out. — G. K. Homfray, Silviculturist. 

(iv) Bombay. — The following additions and corrections to Forest Bulletin 
No. 78 are suggested. The summary of Section 15 “Retention of mixed 
forest type,” on page 18 appears somewhat misleading as regards the Bombay 
rab method. It is quite correctly stated in the beginning of the section that 
this method is particularly developed in the lower quality areas, where there 
is commonly so intensive a demand for Smallwood that special steps have to 
be taken to ensure retention of enough debris to get a satisfactory bum even 
on the patches. From this it follows perhaps by implication, though 
it is not actually stated in so many words, that the whole of the 

annual coupe is clear-felled, or at any rate a considerably greater 

area than the patches which are artificially regenerated. Since these 
patches therefore are surrounded chiefly by natural regeneration of 
mixed species of the same age as the planted patches, the effect of root 

competition is probably not very great. There may be some adverse competi- 

tion from the roots of stumps which coppice but since teak only forms a small 
percentage of these, it may well be that on balance the competition affecting 
the young teak round the edge of a rab patch might actnallv be less than that 
at the centre of the patch, where each individual teak would be surrounded by 

others of the same age and therefore tapping the same soil levels. E. A 

Garland, Working Pirns Officer. 



132 


I te m 8.3 i 

Report of Debate. 

Mr. Pillai : At the last conference the subject was gone into exhaustively. 
During the past four years some further information has been collected, but 
of course within so short a period a great deal could not be expected and it 
has not taken us very much further. The main points that came up for dis- 
cussion at the last conference were the formation of epicormic and the deterio- 
ration of soil in the second rotation. So far as Travancore is concerned, we 
have been tackling the problem in our own way. All our plantations harve 
been raised almost pure, and so far we have not encountered any of the diffi- 
culties reported to the last conference. We have now 12,000 acres of pure 
teak plantations and almost all of them are free from the defects mentioned. 
In the earlier plantations we left a belt of forest to separate one year’s plan- 
tation from another but we found that this belt was not serving any useful 
purpose, and in the later plantations we have discarded even this. With 
regard to the formation of epicormic branches it was pointed out that this for- 
mation was brought about by under thinning but wc have found that with us 
their formation was due to over thinning and sudden admission of side light. 

With regard to the deterioration of the soil, fortunately that problem 
has been solved now. The latest information received is that the difficulty 
experienced in raising the second crop was due partly to lack of knowledge 
and it is now said that with proper care and a little trouble the difficulty can 
be obviated and soil deterioration is not apparent. With regard to insect 
attack we have the usual defoliation in Travancore but this does not cause any 
serious damage. Defoliation occurs just before the rains and as soon as the 
rains fall it disappears. Also we have detected no case of bee-hole borer in 
our plantations. Then with regard to the admixture of other species in plan- 
tations, we have been trying that too. in one plantation we underplanted the 
teak with A rtocarpus hirsnia after 15 years but we gave this up later because 
it was found that it was not in any way improving the soil or giving us better 
results. In another place we tried Xi/lia but its growth was so quick that 
very soon it overtopped the teak and we had to cut back. We are now introduc- 
ing mahogany in a few of the old plantations. The result is still to be known 
but I am afraid that this also is likely to overtop the teak in course of time. 
We always have some sort of natural undergrowth in all our plantations. That 
may be because they are sited on very suitable soil specially by the side of 
streams. The whole area as a rule is covered with undergrowth about fifteen 
or twenty feet high and our soil is nicely protected so that erosion and leach- 
ing of soil do not affect us at all. We carry out a sort of weeding and cutting 
back before thinning but T am stopping this 

In concluding, I would say that the points discussed do not for the most 
part apply to Travancore. 

Mr. Villar : So far as Buraia is concerned, and w r ith the exception of the 
problem of the bee-hole borer, any alteration in Forest Bulletin No. 78 would 
be based more on changed views than on any definite research results. Opinion 
in Burma remains largely unaltered and it is chiefly difficulties connected with 
technique which we encounter in Burma. With regard to the bee-hole borer, 
probably you have all had a copy of the Burma Forest Bulletin No. 29 of 1932. 
This was a result of a sawmill analysis of bee-hole in teak posts which were 
extracted from plantations. What, we discovered as the result of that investi- 
gation was that the incidence of bee-hole borers definitely follows the rainfall, 
that is to say the more the rainfall the heavier the bee-hole borer. This applies 
only to the main teak areas. When you get outside the main teak belt down 
in the south eastern side of Burma over in the Moulmcin direction, where there 
is very heavy rainfall, the bee-hole l>orer is practically non-existent. The bee- 
hole borer also gets less and less as you get into the dry zone of Central 
Burma. _ This investigation is now being carried further. We have been pro- 
vided with additional funds and a much larger range of analyses is being 
carried out and I hone that within the next few months we shall be able to 
bring _ out another bulletin which will confirm the results given in the previous 
bulletin No. 29. As regards undergrowth, certainlv in Burma we always en- 
courage undergrowth as much as possible. ' “ 

Mr. Laurie : T have submitted a note which has been circulated giving the 
general attitude in Madras towards this subject. One of the most important 
ipoints appears to be whether we get degeneration of the soil and the general 
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quality under pure teak. At the last conference the view was generally held 
that we did. The doubts that were then expressed appear to have been dis- 
pelled to a very great extent and there is, as far as we knew, no evidence to 
prove that there is any appreciable deterioration of the soil and quality under 
pure teak. It does, however, seem to be an important question and we do 
require statistical evidence to show whether we get this deterioration or not. 
We are starting plots in first rotation plantations which are very nearly due 
for final felling and they will be continued on the same area in the second 
rotation so as to determine any alteration in quality. 

Another important point is. if you have an undergrowth in a teak planta- 
tion, does the competition of that undergrowth with the teak reduce its rate of 
growth appreciably ? I think Java have carried out a large number of statis- 
tical investigations on this subject with, I believe, both natural and artificially 
introduced undergrowth, and they have shown that in almost all cases teak 
with a clean floor under it grows faster than teak with any sort of undergrowth. 
This should not he taken as meaning I am advocating not allowing an under- 
growth. (No mixture or plot underplanted with tree species grew better 
than pure teak with a Leucaena soil cover. — H. G. CM . Tf we can show that our 
undergrowth is not doing good in any way such as maintaining fertilitv or 
reducing insect attack, then are we justified in koepiusr undergrowth ? That 
again seems to require investigation. It is rather difficult to know how to 
tackle the problem hnt T have no donbt a scheme could he evolved if necessary. 
Regarding mixtures, the general view in Madras is that since we have not 
shown that there is any deterioration in teak we do not feel justified in diluting 
a very valuable crop with a less valuable species. 

Mr. Garland : In Bombay as regards teak plantations the principal thing 
that wo are worried about at the present moment is T<oravfhm. It seems we 
are not troubled with it at all in the ordinary mixed forests hut it does seem 
to be attacking the plantations rather hadlv. "Defoliation we are not very 
worried about. Our experience until regard to epicormie branching is that it 
is not due to too little thinning or too much thinning hut to late thinning. That 
is to say that when a crop that' has been kept too congested in vouth is suddenly 
opened up. it merely takes advantage of the increased light, and produces 
epicormie branches. 


With regard to underplanting with other species, attempts to find suit- 
able species for mixture with teak have been definitely abandoned as none of 
those that have been tried have proved satisfactory and our attention is now 
concentrated on our cleaning and thinning so as to obtain a sufficient, under- 
story of those species which regenerate themselves naturally. In other words 
we are not now making any attempt to produce any crops in our plantations 
other than teak and the subsidiary species are encouraged simply for their 
value for the protection or improvement of teak and possibly for their effect 
on defoliators. Tf thev threaten the teak they are always sacrificed. Mr. 

point T think that OTnorimonls have Twn made which prove 
that teak grows faster without an undergrowth. T should like to know up to 
what nee of teak those experiments relate to. Tf at riVos me from what I have 
seen of it. that although it mav grow faster in vouth. it mav retaliate bv 
stagnating later on and the end result is prohahlv poorer. ’ 


Mr. Champion : The Javan experiments wore continued over 16 vears and 

} M b . eve . Ta ™ nprht 2" sayinsr that the 7 still in progress, 
Mr Garland is right in snspectmg that they onlv cover a relatively short period 
of the life of the teak. His suggestion is I think very probably correct, and 
there is a very definite possibility, that later on thev will get a check. It is a 
point we ought to boar in mind in our own investigations. 

Mr. Watts : Plantation work on a large scale has been undertaken onlv 

m A*- ( I eTltr * 1 P r ovinf>M iT1 ™anda and Bilaspur divisions in 
totoo forests. and m forests where regrowth of bamboos and miscellaneous 
species is so vigorous that the artificial introduction of n mixture appears un- 
necessary. The question of mixtures has arisen in a more acute form in our 

CUn!!?*? 8 ’ Wh ? re r, nr ° T? fiTldiT1£r hv MKntm. we are encoura*- 
It! * aT,d discouraging the slower subsidiary species, which 

are also at a disadvantage as they snffer most from the browsing of deer. To 
ma intai n a mixture of miscellaneous species, our working plans now usually 
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prescribe their reservation in coppice coupes in areas where teak is tending to 
become pure. 

Mr. Homfray : It was stated that there was a feeling that the rate el 

growth in pure plantations fell off after some years. This is not the case in 
Bengal and we have plots up to 44 years of age still growing very well. 
Fluting is much more noticeable in areas unsuited to teak. We have some 
old teak on flat areas along the banks of rivers that are liable to water logging, 
here the fluting appears to be much worse than on the well drained slopes 
further on. I am in full agreemenl with Mr. Garland that the formation of 
epicormic branches is more closely related to thinning than anything else. 
Palliations under thinned or left unthinnod too long develop epicormic 
branches when they are eventually opened up by thinning and such branches: 
seem to persist for ever, getting larger each time a subsequent thinning is. 
made. Plantations thinned correctly from the start do not show anywhere 
near as many epicormic branches. Mr. Garland mentioned the attack of 
Loranthm on teak and in this connection T may add an interesting observa- 
tion. We have large areas of Gmdina arborea and teak plantations ad- 
joining each other and in a few cases intermixed. The Gmdina since 1931 
has been very badly attacked and in some cases whole plantations were killed 
out. 1 think 1 aip correct in saying that not one single teak has been attacked. 
A large proportion of Ihe badly attacked Gmdina is on a wet damp soil un- 
suitable for it, whereas the majority of the teak is on a well drained soil. 

T feel that resistance to attack is closely related to the suitability of the species, 
to the locality concerned. 

Mr. Laurie pointed out that in Madras etrosiou on account of the absence 

of ground cover was not really an important factor. In the Chittagong Hill 
Tracts teak is put out on very undulating ground and in some cases on steep 
slopes, and if we did not have an under cover or storey we should definitely get 
very bad soil exposure indeed. As regards an understorey, bamboo comes up 
after burning and provided the thinning is heavy enough (T) grade) in the 5th 
year, it comes up well and provides a valuable revenue. Therefore the ques- 
tion of introducing an understorov does not arise in Bengal. In the bulletin, 
Burma is reported to have said that “ Assam lota ” Eupatorium odoratum is 
considered helpful as it keeps down weeds and climbers. I should like to ask 
Burma if they are still of the same opinion. Tn Bengal we look on it as the 
worst, climber we have and we spend a considerable amount of money cutting 
it back each year so as to prevent it completely smothering the adjoining tree' 
crop. 

Mr. Osmaston : With regard to mixtures we have few crops that can give 
useful comparisons. In both the Puri and Angnl divisions, teak is planted pure, 
but in Puri we are lucky in that an evergreen undergrowth comes in under the 
teak in 5 or 6 years, so that the teak can hardly be described as a pure crop. 
In Angnl on the other hand, the undergrowlh is either very scanty or absent. 
In this connection it is interesting to record that the only semi-mixed plan- 
tation that we have in Angul is a pure crop of about. 50 years age surrounded 
by sal forest. In this plantation nearly every teak tree is attacked by 
Loranthm. But in other respects it is healthy and regenerating itself naturai- 

ly- 

Mr. Garland : In regard to Bombay T omitted to touch on the question 
of bamboo which Rome peonle Rav thev like and some say they do not like. 
Our experience is that it depends entirely on what bamboo yon are dealing 
with. For instance, we dislike the large bamboo (Bambvsa arundinacea) in 
our plantations as it definitely overtops . and damages the teak. But in 
choosing a site for making a plantation this bamboo is useful if it is old as it 
gives a good burn and is exterminated sufficiently. But if young, however, 
much it may be burnt, it shoots up again and is a great nuisance 

Mr. Laurie : Most, of the old plantations at Nilambur are on flat ground and 
the question of erosion does not come in to anv serious extent. The newer 
plantations are being extended to the lower slopes of the hills and we may 
have erosion trouble. The soil is verv rich in humus and is of a stable type 
aud the trouble is uot likelv to he seriouR. We need to know in view of the 
results reported from Java how much of a mixture of other species we are 
justified in keeping in our teak plantations, and whether that will reduce the 
growth of teak enough to make it a serious economic proposition. With 
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regard to Lorawthus we get a little in Madras, mostly in low lying places, as 
in Bengal. We have been introducing bamboos experimentally with the idea 
of getting a mixture. Bambusa arundinacca has been tried but I do not know 
whether it is going to be satisfactory because where we get a natural mixture 
of .it, it tends to outstrip the teak. Cephal osiachyum perpracile, which has 
been imported from Burma, appears to be a more suitable species for the pur- 
pose and we have had very little difficulty in introducing it. The experiments 
have not gone far enough however to enable us to say what it. is going to be 
like later on. There again the question arises “ Is this introduction of 
bamboos going to reduce the rate of growth of the. teak ” ? 

Mr. Champion : The Javan data were given in Bulletin 78. The experi 
ments were started in 1915 on leak 9 to 12 years old and they were reported 
on 15 years later roughly, so they deal with crops nearly 35-40 years old. It 
should be repeated that the pure teak crops had an undergrowth of Leucacna. 
It is obvious from the amount of work that the Burma Utilisation staff has 
put into the subject of bee-hole borer that the matter is one of first rate im- 
portance. T understand that, on the whole, opinion is hardening in favour of 
the belief that the percentage of damage is greater in the plantations than in 
the natural teak, a point which was at least open to discussion five years ago. 
Now if it is as serious as that, we want to know what the risks are of a possible 
extension and introduction of bee-bole borer into other centres. Burma teak 
timber is imported largely into India including some of the Madras ports 
and if the insects might be introduced in this way, we are incurring a rather 
serious risk. We would also like to know the general point of view from the 
timber testing expert just how far reasonable bee-bole attack does spoil the 
timber. Everybody knows that if a sleeper or a beam shows signs of insect 
attacks there is immediately a prejudice against it. 

The question of i Lora-nth us attack 1 tliink deserves further study. I 
remember when 1 was touring in Bombay some years ago l saw some Terminalia 
tomentosa plantations wiped out by Lor ant hu a and too examples on Gmelina 
in South Bengal are truly spectacular. Gmelina seems particularly susceptible. 
Mr. Howard said that the growing of teak pure was an economic problem and 
that is really what we always get back to in discussing this subject. In Burma 
they have this bee-hole borer but so far wo have had no comparable trouble 
elsewhere in India. Personally 1 hate the sight of pure teak plantations but 
every time we look on the financial side wo have to admit that it is tlie best, 
course. Even if plantations oi any other species grew much better, it would 
give us a poorer return and that tends to apply more emphatically the poorer 
tlie locality quality, i.<\, in Quality 111 and iV for teak as m parts of Bombay, 
the Central Provinces and Mysore and elsewhere where it is the small teals 
that brings in the revenue. Where we have markets for small teak, it is a 
very good proposition and it is easier to raise a plantation or smau teak than 
any other species we have tried. One or two species under special conditions 
are easier to get. up but anybody with stall' with of average ability but very little 
experience and tiainmg can guranlee to produce 9a per cent, stocking of teak 
and 1 think 1 can deiy anybody here to promise that in any other species except 
under very special conditions. ( r J'he Ended Provinces’ delegates dissented 
rei erring to the recent taungya work with mixed species to be inspected later 
in the week. — il. G. C.). 

It is obvious that several of our problems in teak plantations generally, 
whether pure or impure, are likely to be a licet cd by tlie origin of the seed 
used. The question of Loranlhus attack may on general grounds be suspected 
to be connected with seed origin. 

Mr. Seaman : 1 have been asked for information as to the comparison 
between plantation and naturally grown teak. So far as we have iesteu plan- 
tation teak, it has been on the average stronger than naturally grown teak but 
there are always exceptions, and L do not think the results have anything to 
do with the source of the material, plantation or naturally grown. The con- 
clusion that 1 came to during the testing was that whether the teak grew in a 
plantation or whether it grew in a natural forest, if it, (was of favourable rate 
of growth, it was good teak, and if it was of an unfavourable rate of growth 
it was bad teak. We have not definitely tested teak infested with bee-hole 
borers here. I may be wrong but 1 understand that the bee-hole borer is not 
active in the dead wood but is active in the lining tree. If that is true Hie 
LU'RI 
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answer to the weakening effect of the borer is very simple, it is a matter 
of how much of the wood is removed. You subtract the area of the bee-holes 
and the rest of the area is ordinary teak. No wood should be accepted for 
structural purposes if it contains active borers. If living borers are not 
present, however, the wood in the vicinity of the borer hole is perfectly sound, 
and there is no damage except the loss of volume due to the holes. 

Dr. Beeson : On the question of the possibility of the introduction of the 
bee-hole borer into India, it may be noted that its present distribution is due 
to causes of great antiquity ; it is a Malayan species and stops short at the 
ecological barrier between Assam or Bengal and Burma. It could not be in- 
troduced into India in timber because it does not live in dead timber at all. 
It could only be introduced by a continuous area of teak-bearing forest. If 
you create that you pave the way for its entry into India. 

Mr. Champion : Can you toll us how big a break is necessary to keep it 

out ? 

Dr. Beeson : No. Altitude and climate are important factors with 
regard to the incidlence of the bee-hole borer attack in plantation trees and 
in natural forests. I cannot speak with first hand information ; I can only 
give yon mv interpretation of the data of others. But to crystalise the posi- 
tion, I should say that the bee-hole borer incidence is a function of the rate 
of growth, and it does not matter whether it is a plantation tree or a natural 
tree. 

Mr. Champion : Can you give us any suggested reason for this ? 

Dr. Beeson : It is a question of the nutrition of the borer. Supposing there 
is a uniform attack in an evenaged stand, the survival (and hence bee-holing) 
is greater in the more vigorous trees, that is, the severity of bee-holing is pro- 
portional to the girth in trees of equal age. 

Mr. Seaman : Can you give us about the limit of the rate of growth which 
is favourable to the bee hole borer because if a tree that grows 6 — 8 rings per inch 
is not excessively liable to attack that would be the growth to aim at. 

Dr. Beeson : The conclusion we arrived at many years ago is that there is a 
point at which volume increment outstrips borer-increment. 

Mr. Champion : Am I right in deducing from what Dr. Beeson has said that 
Burma forest officers in general do not see eye to eye with him on the question 
of relative incidence in forest and plantation ? Actuallv Dr. Beeson provides 
evidence favourable to the plantation whereas I understand Mr. Villar to say that 
plantation timber was definitely more holed. 

Mr. Villar : As regards the incidence of the bee-hole borer in plantations 
and adioining natural forests, the figures we have worked out so far show that 
it is about three times ns heavy in the plantation as it is in the adjoining forest. 

Mr. Champion : Bulletin 78 could be revised with no particular difficulty. 
I think we ought to have appended to it the information of the utilisation side 
because really the whole question turns on the latter. T think we should ask the 
Institute as a whole to revise the bulletin bringing out the utilisation side as 
veil as the silvicultural side. 





1ST 


fltamft. 


ITEM 9. 

Regeneration of Tropical Evergreen Forest. 

A paper (below) was circulated by the Silviculturist, Forest Research Insti- 
tute, surveying information accumulated since 1929 particularly in Bengal and 
Madras which he had recently visited with the local officers. Further notes 
based on this survey were received from Assam (p. 152), Madras (p. 157), 
Coorg (p. 160), Burma (p. 160), Bengal (p. 157), and the Andamans (p. 159), 
and the Forest Economist contributed a memorandum (p. 158), dealing with the 
question of suitable species to be encouraged in the evergreen forests under inten- 
sive management. 

The debate was opened by Mr. Laurie (Madras) reporting the findings of 
a committee consisting of himself (Chairman) and Messrs. Champion, Dhanu- 
koti Pillai (Travancore), Ramiengae (Mysore) and Pubkayastha (Assam). 
Mr. Trotter (Forest Economist) was present and amplified the remarks made 
in his memorandum. All interested provinces having been represented on the 
oommittee and agreed on findings, there was no further discussion. 

The following resolution was proposed by Mr. Laurie, seconded by Mr. 
Dhanukoti PimAi, and passed by the Conference. 

RESOLUTION ON ITEM 9. 

Resolved that — 

1. This Conference considers that the recognition of sub-types of evergreen 
rain forest is required for management in South India ( Madras , Mysore and 
Travancore ), that such a sub-division is a practical proposition, and that the pro- 
vinces and States concerned should collaborate in arriving at a classification that 
can be accepted. 

2. Experiments in natural regeneration and artificial regeneration be made 
on the lines indicated in the Central Silviculturist's note, and that Silviculturists 
in each province concerned should keep in close touch with the work being done 
in similar types of forests in other provinces. This Conference recognises the 
probable economic advantages of concentrated regeneration in the most accessible 
places. 

3. Clear felling followed by artificial regeneration with evergreen species 
using cover crops and rmrse crops has proved practicable at least in the early 
stages in Bengal and Assam. This method should also be investigated in South- 
ern India. Such investigations should be kept on a strictly experimental scale, 
and should be paralleled by similar experiments in raising concentrated planta- 
tions under shelterwood. 

4. Although past experience has provided examples of successful replace- 
ment of evergreen forest by deciduous crops, notably teak, expensive failures 
have also occurred. Extreme caution is therefore desirable in undertaking any 
such change on a large scale, and if, for economic reasons, it is desired to replace 
the natural evergreen forest by more valuable species, evergreen species or semi- 
evergreen species should be preferred. It is further considered that good general 
utility timbers are preferable to heavy constructional timbers or sleeper woods. 


PAPER. 

By H. G. Champion, Silviculturist, Forest Research Institute. 

1 . — Introduction. 

The position of our knowledge and experience in 1929 was summarised in 
the following terms (Proceedings Silvicultural Conference 1929, p. 109) : — 

“ Natural regeneration is often present in good quantity, and having re- 
ceived suitable help, has in some places been established by the re- 
quisite weedings and by avoiding too sudden exposure. Where 
deficient or small its quantity can usually be increased by lighten- 
ing the middle canopy and undergrowth, and to some extent by 
sowing or planting. 

Artificial regeneration offers serious difficulties, particularly in view of 
the nature of the ground on which much of this forest occurs, and 
of the need of some shade for the early stages of its chief species — 
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factors rendering taungya operations nearly impossible, when in 
view of the danger from weeds, taungya would be doubly valuable. 
Locally, where there is a pronounced dry season and where the 
evergreen type has probably been invasive in the (recent) past, 
taungya and plantations of trees of the moist mixed type should 
succeed. In the most pronounced forms of evergreen with well 
distributed and heavy rainfall, taungya with technique adapted to 
the special requirements of the evergreen type species offers most 
prospects of success where taungya is possible, and where it is 
not, reliance must be placed on natural regeneration obtained, with 
some artificial help if necessary, prior to any considerable opening 
up of the canopy.” 

The Resolution passed by the Conference and “ brought to the notice of 
Local Governments for such action as they may consider necessary ” by the 
Government of India, recognised the desirability of solving regeneration problems 
before proceeding with heavy fellings ; it recommended research work on the 
lines suggested by the Silviculturist, and pointed out the need of a preliminary 
classification of sub-types. 11 can be said that the Resolution has generally been 
given effect in the forests concerned. 

The first recommendation of the 1929 Conference has been fairly generally 
applied in practice in so far as heavy fellings in true tropical evergreen forest 
are hardly anywhere in progress at the moment. In S. Bengal clearfellings on 
a moderate scale are in progress, but are being restocked by taungya plantations 
of evergreen species and so are in keeping with the Resolution as the older planta- 
tions have now reformed a closed canopy. Primary and secondary moist deci- 
duous or sub-evergreen forest including restricted patches of the evergreen 
species (notably Diptrrocarpus spp.) is being clearfelled and replanted in Assam 
and 8. Bengal, and regenerated naturally in the Andamans. 

Special systematic research is in active progress for both natural and artifi- 
cial regeneration in Madras and Bengal, whilst there are some experimental plots 
and miscellaneous investigations, mainly on natural regeneration (sometimes 
supplemented by sowing or planting) in Assam, Burma, Andamans, Coorg and 
Travancore. 


2. — Literature. 

Since 1929, contributions to the literature on the subject have been published 
concerning the chief tracts of evergreen forest, as follows 

West Coast forests . — 

1. The Sholas of the Palghat Division — a study in the ecology and silvi- 

culture of the tropical rain forests of the western ghats. — T. V. V. 
Aiyar, Tnd. For. 1932, pages 414-432, 473-486. 

2. Working Plan for the Thadagam Talley and Bolambatty Block III 

Forests of the Palghat Forest Division, 1930-39 — M. H. 
Krishnaswamy Ayyar. 

3. Revised working plan for the Mount Stuart Forests, South Coimbatore 

Division — M. V. Laurie, 1933 (Karian Shola Working Circle). 

4. Working Plan for the Evergreen Forests of the Wynaad Division — 

A. N. S harm a, 1932 (in Press). 

East Himalaya . — 

5. Scrap the Lot , — W. R. Martin, Ind. For., 1932, pages 534-646. 

6. Aided Natural Regeneration of Bollock ( Terminalia myriocarpa ) — 

A. R. Thomas, Ind. For., 1933, pages 334-341. 

7. Natural Regeneration in the Sadiya Frontier Tract — L. J. Dela 

Notjgekede, Ind. For., 1934, pages 421-431. 

8. Working Plan for Eleven Forest Reserves in the Lakhimpur and Sib - 

sugar Divisions, 1931-32 to 1940-41 — C. G. M. Mac harness. 

Sylhet — Cachar . — 

9. The regeneration of tropical evergreen forests (Rain Forest) — R. N. 

De, Ind. For., 1929, pages 620-622. 
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Chittagong and Arakan . — 

10. The Artificial Regeneration of Tropical Evergreen Forest in S. 

Bengal — H. G. Champion, Ind. For., 1934, pages 517-526. 

Burma . — 

11. Working Plan for the Mytikyina Forest Division, 1931 132 to 1940|41— 

E. W. 

12. Report on Aerial Reconnaissance, Stockmapping and Photography 

of the forest of the Tavoy and Mergui districts, C. W. Scott, and 
C. E. Bobbins, Burma For. Bull. No. 13, 1926. 

Andamans . — 

13. Andamans Forests and their Reproduction — B. S. Chengapa, Ind. 

For., 1934, pages 54-64, 117-129, 185-198. 

Java . — 

14. The natural regeneration of the Goenoeng-Cedeli block — E. Khamkb, 

Tectona, 1933, pages 155-185 (The area described appears to be 
hill evergreen). 

Malaya . — 

15. Regeneration of Evergreen forests in Malaya — H. R. Branford, 

Ind. For., 1929, pages 333-339 and 383-395. 

Tropical America . — 

16. General and Snecessional Ecology of the Lower Tropical Rain forest 

at Barro Colorado Island, Panama — L. A. Kenoyer, Ecology, 1929, 
pages 203-222. 

17. Some aspects of Silviculture in Trinidad — C. Swabey, Emp. For. 

Journ. 1932, pages 222-231. 

General . — 

18. An introduction to tropical Soils — P. Vageler, Eng. Trans, by 

H. Greene, 1933. 

19. Soil, Vegetation and Climate — G. V. Jacks, 1934. 

20. Lateritc and laterite soils, 1932, Imp. Bnr. Soil Sci. Tech. Comm. 24. 

In addition, there have been useful notes in several of the annual adminis- 
tration and research reports, particularly those of Madras and Bengal. 

This new information may be summarised under the main heads as 
follows : — 

3. — Ecology. 

(a) Soil . — Information about tropical soils including those associated 

with rain forest has accumulated, and in particular has been collect- 
ed in more accessible form for the general reader. The dictum pre- 
viously quoted that this type of forest, lives largely on the products 
of its own decay finds further support, and the fundamental dis- 
turbances to the soil equilibrium consequent on the removal of the 
cover are better understood. It is pointed out that in the tropics 
it is the living plant (the forest) which is the directly active soil 
forming agent, the dead residues decomposing so rapidly as rarely 
to persist in sufficient quantifies and for sufficient time to affect the 
course of soil development. The rapid turn-over of plant nutrients 
is one of the most characteristic features of tropical soils, and is 
most -marked in rain forest soils. If the forest is destroyed, the 
chief source of plant nutrients is lost and the soil quickly deterio- 
rates. It is also clear that, the formation of laterite is unaffected 
by any influences arising from the vegetation, being the product of 
simple tropical weathering of rock. Typical tropical red soils are 
very commonly incorrectly described as laterite. 

(b) Period of growth. — Aiyap. has collected some most interesting and 

useful information in the Palghat evergreen forests on the West 
Coast. He points out that, vegetative activity is severely checked 
during the season of heavy rainfall, when no new leafing and prac- 
tically no flowering oocnrs ; seed may germinate to anchor them* 
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selves to the soil but a minimum of above ground development 
takes place till brighter and less humid conditions set in. New 
leafing typically occurs in September — October and flowering com- 
mences in November. The same agencies must be at work in 
determining the seasonal history ot teak when grown under a 
heavy rainfall — little growth occurs till the very wet period is over. 
An interesting recent example is the Megina V. Experimental 
working circle in N. Mangalore, where the rainfall is about 300 
ins. but the existing forest mainly deciduous ; various species were 
planted in 1933 but largely failed and were replaced by teak 
stumps which happened to be available. This teak stagnated 
completely till the end of the really wet weather and then grew 
well through the cooler drier months being virtually evergreen. 

4. — Hub-types of Tropical Every green forest. 

West Coast. — The only published attempt at a classification of the associa- 
tions within the Indian rain forest formation is that prejiared for the Palghat 
division on the West Coast by Aiyar and adopted in the working plan. The 
tract considered is fairly centrally situated in the evergreen strip and is repre- 
sentative of it, and although somewhat different proposals might result from 
further studies in other divisions, examples of Aiyar’s associations are recognis- 
able a good deal north and south of Palghat. 

The eight associations differentiated are : — 

1. Cullenia-Palaquium (Svn. Dichopsis). 

2. Palaquium — Mesua. 

3. Poeciloneuron — Palaquium. 

4. Reed (= Ochlandra spp.) — Calophyllum. 

5. Reed — Poeciloneuron. 

6. Mesua — Calophyllum. 

7. Valeria — Cullenia. 

8. Vateria — Mesua. 

The status of these associations is very unequal and separation of those 
which are climatic climaxes would give a clearer and more useful picture. From 
Aiyab’s descriptions, it would appear that Nos. 1, 2 and 6 should be considered 
as of this nature, occurring primarily at successively higher elevations, change 
of elevation here often connoting change in rainfall as well as temperature. The 
status of No. 3 is not fully worked out, but its occurrence is clearly conditional on 
moister conditions and it can probably be considered a climatic climax with 
heavier and better distributed rainfall than Nos. 1, 2 and 6. Nos. 7 and 8 appear 
from their localised occurrence in the neighbourhood of streams and on sheltered 
slopes to be edaphie variants on Nos. 1 and G, whilst Nos. 4 and 5 are clearly 
localised edaphie climax forms of Nos. 1 and 3 respectively on swampy soil. A 
variant of No. 1 with a rather drier climate is a Mesua— Culleniar— Palaquium 
association. 

It is suggested that comparable studies in a few typical districts scattered 
over the evergreen belt, say in Tinnevellv, Travancore, the Anamalais, Wynaad 
(Chandanathode), Coorg (Maknt), Mysore (Agumbe), N. Kanara and in Ratna- 
giri or Kolaha should permit, of the drawing up of a -general classification for 
the West Coast rain forest. A notable gap in the Palghat ‘contribution is 
Dipt erocar pus, and H ardivickia is also missing. Whilst the relative prevalence 
of the commercially more important Mesua, Hopea, Dysoxylum, Dipterocarpus 
etc., must not be over stressed in such ecological Rtudies, they do happen to be 
also amonj? the most important components of the forest from the biological 
point of view. 

Three other variants which are fairly well-known are (*) Hopea type, espe- 
cially in 8. Kanara, (it) Glut a. type, found in the Tinnevelly hills, and (in) B ala- 
nocarpus type, also in Tinnevellv, but possibly better considered as belonging 
to a transition from rainforest to rather drier types. & 
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E. Himalaya. — Mackarness defines four main sub-types for the U. Assam 
evergreen, viz., 

(3) Two storeyed high forest in which Dipt erocar pus pilosns (upper 
storey) and Mesua ferrea (lower storey) predominate. 

(2) As (1) but Shorea assamica instead of Dipterocarpus pilosus. 

(3) As (1) but Altingia with or in place of the Dipterocarpus and Casta- 

nopsis with or in place of Mesua. 

(4) "High forest of mixed woods with no single predominant species. 

The first three are evidently variations on a single climax form characteris- 
ed by the prevalence of the species mentioned and may be considered as associa- 
tions, the inter-relationships of which have vet' to be determined and described. 
The status of No. 4 is not discussed but the references to it make it decidedly 
doubtful whether it can possibly be a climatic climax — it looks as though it is 
either a serai stage — perhaps a stable preclimax under prevalent conditions in 
the development of Nos. 1 — 3, or more likely a retrogression stage due to shift- 
ing cultivation or fire. 

The really important forests in Assam at present, and those with which the 
articles in the Ind. For. are concerned are those in which Terminalia myriocarpa 
predominates. These forests are evidently very largely confined to relatively 
new soils and are not the climatic climax. The Terminalia itself, though literally 
evergreen has few or none of the characteristics of the climax evergreens and 
its associates are mainly more or less deciduous. We do not vet know how much 
of the country carrying this riverain type has progressed to a stage at which 
it is ready to support the climax tropical evergreen type, and actually our in- 
terest in it as foresters will undoubtedly be to keep it in its present preclimax 
condition as the characteristic species are more valuable as timber and easier 
to regenerate than those of the evergreen forest. 

Cachar. — No further information has been published on the Oachar ever- 
green ; a working plan with some account of the forests was drafted but not 
printed, and it is believed a special study was made by another forest officer but 
is not available. 

Chittagong and Arakan. — The forest types in Chittagong and the Hill Tracts 
were examined and discussed in the course of a tour in 3933. The main climatic 
climax type was considered to be the form to be seen in the unworked forests 
near Mainimukh with Dipterocarpus pilosus and Bnchanania lancaefolia and it 
was thought that ancient shifting cultivation is the most probable explanation 
of most of the inferior types which appear to differ in growing stock rather than 
in climate and soil. 

The gar inn forests call for separation as a sub-type the status of which 
demands further study. It is undoubtedly at less mesophytic form than the 
tropical evergreen, but may be conditioned by a drier climate, drier soil, or by 
biotic factors including fire ; probably all three come into play separately or 
together in different localities, but there are indications that the most logical 
course would be to consider these forests as belonging to a semi -evergreen type, 
one step in the xerophytic direction from the tropical evergreen, and owing their 
prevalence in part to edaphic (physiographic) and biotic factors intensifying any 
deficiency or unfavourable distribution of rainfall. 

In the course of the compilation of new working plans (now in progress) 
it is to be hoped that further data will be collected and co-ordinated. 

Burma. — Soott & Bobbin’s remark in their account of the ground re- 
connaissance work done as a preliminary to the aerial reconnaissance made in 
1925 in S. Tenasserim, that the sub-types of the evergreen forest are legion, 
but the two chief are “ mixed evergreen ” and “ Kanyin forest ” ( Dipterocar- 
pus ), the latter tending to oocur more in the broader valleys and lower ground 
and the former being more typical of the higher slopes. There is usually a dense 
understorey of bamboo to the Kanyin but doubts are suggest ed as to whether thj « 
may not be of secondary origin connected with shifting cultivation. The other 
types differentiated — small evergreen, sub-evergreen and remnant; evergreen 
are all recognised as of secondary origin. Riverain forest characterised by 
Lagerstroemia fios-reginae and Hopea odor at a was recognised as a definite 
scral or edaphic type. In the Myitkyina working plan, Carroll emphasises that 
the evergreen forest is undoubtedly the climatic climax and that all other 
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varieties if protected from fire, etc., unmistakably tend to revert to it. The 
implication is that various retrogression stages are encountered. No sub-types 
are indicated but the variation in the undergrowth is commented on — sometimes 
bamboo and sometimes evergreen. 

Andamans. — Chen gap a has given us a recent description of the Anda- 
mans forests. He evidently considers the tropical evergreen to be the climatic 
climax for the whole area, the other types being only serai stages or edaphic 
variations. Two sub-types are described, 1, Low Evergreen on alluvial soils 
with Dipterocarpus alatus , 1). pilosus, Artocarpm and many more or less deci- 
duous species, and, 2, Hill Evergreen, the most, luxuriant growth OjP all, with 
Dipterocarpus grandiflorus and I). pilosus and almost exclusively evergreen 
associates. From the distribution it might appear that the first type has not 
reached the climax, as the soil cannot be mature. The deciduous forests must 
be a very stable edaphic preclimax as no biotic influences have ever been in play 
checking progression fo the assumed evergreen climax. 

Summary. — A useful start has been made on the recognition of sub-types 
in the West Coast forests and if may be hoped it will lead to a standard classi- 
fication applicable to the whole strip. Practically nothing has been recorded 
from the other evergreen regions. 

5 . — Natural 7?e generation. 

West Coast. — Recent, studies have only tended 1o confirm the earlier ob- 
servations that whereas locally profane regeneration of the important species 
is encountered, there is very little over extensive areas. Tims in the Karian 
Shola at Mt. Stuart, regeneration of Hopea is reported to be abundant in 
localised patches, that of Mesua more evenlv distributed hut not abundant and 
that of other valuable species, scanty. The Hopea regeneration is under a 5 year 
tending cycle hut it is believed that in the 1933]34 areas none was fonnd to tend. 
Systematic experiments (E. P. 21122, 115|11(j) are in progress to determine the 
best method of getting up small Hopea regeneration, and whether browsing is 
an important factor (E. P. 120)121 ). 

Tn Palghat, the excellent regeneration of Poeciloneuron is commented on. 
and with its marked tendency to gregariousness, it is considered that it would 
be a comparatively easy matter to regenerate it successfully under a shell erwood. 
Mesua regeneration is commented on as deplorably short in all associations 
except the Mesua — Calophyllum . The profusion of PaJaqnivm seedlings but 
lack of saplings and poles except where the canopy is broken is also commented 
on. though a local exception with conspicuous regeneration is mentioned. 
Tateria also lends to occur gregariously and its regeneration in suitable sites is 
excellent. The profusion of Hopea regeneration round suitable mother trees is 
well-known. 

The proportions of the several girth classes in the Wynaad forests confirm 
those general observations shewing that neither Mesua nor CalopJiullum can 
maintain the existing stock of large trees, whilst Palaquivm undoubtedly can do 
so, and probably Tateria also. There is said to be adequate regeneration of 

Mesua and Palaquium in about half the felling gaps of the last three years 

coupes. Regeneration of Dipterocarpus ordinarily occurs in fair quantity near 
seed trees. 

The tendency during the last quinquennium in the management of these 
evergreen forests has been to recognise that — aR the position was summarised 
at the last conference — the type cannot regenerate itself as such after any but 
the lightest fellings. ^Fellings are so restricted as to prevent the formation of 
large gaps ; thus in Karian Shola, not more than 3 trees per acre and no two 
trees within 20 yards of each other may he felled and similarly in Wynaad. 

In the gaps any natural regeneration is to be assisted and supplemented by 
planting as will be described later. Where natural regeneration is profuse, it 
may be tended by removal of the undergrowth and lower storey trees checking 
its development, the upper storey being only gradually removed as the saplings 
respond to the earlier operations. Such work on a 5-year cycle is prescribed 
for Hopea in Karian Shola, has given good results with Balanocarpus in Tinne- 
velly, and has given good results on an experimental scale in Coorg and Malabar. 
It should be repeated, however, that suitable conditions are relatively rarely met 
with. Costs need not he high and are put at Rs. 1-8-0 per aore of area actually 
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treated for Karian Shola, whilst in Jalsur E. (S. Malabar) the total cost to the 
complete removal of the overwood is shewn at Rs. 32 per acre, though here over- 
hasty uncovering Hopea regeneration resulted in a lot of Macaranga, Mallotut 
and climbers getting up and requiring repeated cutting back 

An up-to-date report on the results of the work done near Makut should be 
valuable. 

Many experiments have been made since 1925 at Mt. Stuart in the Wynaad 
aiming at getting natural regeneration by canopy manipulation, with almost no 
positive results so far though much useful information has been collec ted in ci- 
dentally. Long suppressed Hopea and Mcsua saplings seem very sxow to 
respond to tending, perhaps less so in regeneration gaps than under a more 
uniform high cover. 

E. Himalaya.-^— In Lakhimpur, regeneration of Dipterocarpus and Shorea 
assamica is abundant and responds well to opening out. Mesua regeneration is 
also noted as abundant. Altingia is rare and seems to require exposed mineral 
soil. Artocarpus regeneration is frequent and comes up even under dense 
bamboo shade. The position is summarised to the effect that though the num- 
ber of seedlings appears satisfactory, conditions are such that, very few survive 
owing to the prevalence and vigour of climbers and soft wooded species ; in the 
better areas, however, the numbers are being maintained except for the Diptero- 
carpus which is losing ground. 

As noted before, the success with aided natural regeneration of Terminalia 
myriocarpa in the Sadiya division, has been obtained in a different type of forest, 
though one where tropical evergreen is probably the climatic climax. The need 
of exposed soil for good results may be noted, and there seems no reason why 
several successive crops with T. myriocarpa as the dominant species should 
not be grown on these soils, progression being checked by the method of treat- 
ment. 

Sylhet . — No new information. The success attending the freeing of re- 
generation of Dipterocarpus round mother trees may be noted (De), but once 
again such good patches are relatively scarce. More information must have 
been collected for the new Cachav working plan but is not available. 

Chittagong and Arakau . — Useful experimental work has been done in the 
Chittagong and Chittagong Hill Tract divisions. In the latter, regeneration of 
Dipterocarpus, Dich apsis and Artocarpus is definitely abundant, and that of 
Meswi and Calophyllum is present in fair amount. A series of plots was laid 
out in 1930 and 1931 to find a method of removing the overwood such that satis- 
factory development of this advance growth would result. At present the in- 
dications are fairly definite that the correct, procedure is to lighten the canopy 
over regeneration by stages from below upwards ; in this way the existing weed 
growth is not unduly stimulated and light demanding species do not invade the 
area, whilst the tree seedlings and saplings respond and can be got into a con- 
dition when they can compete with the heavy weed growth which is the inevit- 
able consequence of opening up the higher canopy layers by commercial fellings. 
Regeneration work accordingly should precede exploitation fellings. Very 
fight scattered selection fellings are not here considered a practical proposition. 

Burma. — Experiments have been in progress since 1922 to studv the effects 
of canopy manipulation and burning on natural regeneration of Dipterocarpus 
turbinatus in Katha division (E. P. 1-6) mid show that regeneration is best 
where seedbearers were left and the undergrowth burnt. High shade does not 
seem to have much effect on the height growth, but unless low shade is eliminat- 
ed, little progress is made and the mortality of seedlings is heavy. These plots 
were started by broad-casting 5000 seed in each (one acre) and the best plot 
after 9 monsoons had 186 saplings over 6 ft. high, 58 of them over 15 ft. high. 
Tt is interesting to note that the plot in which the seed was sown under a heavy 
secondary growth (porno) without burning takes second place, with 112 and 62 
saplings "over 6 ft. and 15 ft. respectively. It should be however said that teak 
is here associated with the garjan so that we are probably not dealing with climax 
rain forest. 

In S. Toungoo injured Raplings of this species (or ? D. alatus) coppiced 
very well after being cut back. 

Andamans.— The experiments and results recorded deal mainly with the 
deciduous and semideciduous forests but include evergreen patches in these 
L1FRI 
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types and the alluvial sub-evergreen forests in which Dipterocarpus alatus, D. 
pilosus, Terminalia bialata, T. procera, Pterocarpus dalbergioides, etc., predo- 
minate. The hill evergreen which we have taken to be the climatic climax has 
not yet been tackled. It is claimed that natural regeneration of the valuable 
deciduous and semideciduons species, as w r ell as some garjan, can be induced 
and established by removing the undergrowth completely, raising the canopy 
to 60 ft., burning the slash if necessary, and weeding constantly. It is admitted 
that further study is required for the garjan which is fortunately immune from- 
browsing by deer but suffers badly from destruction of the seed crop by paro- 
quets. In one experiment on 20 acres of well drained alluvium at Bajalungta 
with garjan predominating, good regeneration including garjan has come up 
after fairly heavy logging followed the same year by cutting all undergrowth to 
20 ft., and judging from an adjoining older plot, it can be expected to respond 
well to raising the canopy to 40 ft. with weeding in the second season and again 
to 60 ft. or 80 ft. within another year but it remains to be seen how the real ever- 
greens respond. 

Malaya. — The conclusions reached by Blandford ( loc . cit. page 394) as to 
the light thrown on the subject by experience in the Federated Malay States 
are : — ' 

(1) The overwood of valuable timber trees should not be felled until the 

fellings in the underwood have induced regeneration. 

(2) Reproduction of most of the evergreen species (especially Diptero- 

carpus) requires considerable protection and shade during the 
period of establishment and the canopy must not be opened too 
rapidly. 

(3) Seed bearers when isolated by removal of the underwood and second- 

ary species deteriorate rapidly and the final felling should not be 
too long delayed. 

Three fellings are usually done ; the first takes out the lower canopy inferior 
trees to 24 ins. girth round seed bearers of the ini] tori ant species making gaps 
not exceeding 30-40 ft. diameter ; and it is immediately followed by a cleaning ; 
the second some 4 years later takes out the larger trees, of inferior species and 
inferior trees of good species over regeneration, and is also followed by a 
thorough cleaning of the regeneration ; the final felling takes the valuable trees 
down to the prescribed “ selection ” limits (which are lower than in Indial, and 
it may be made after 2 years, or later if regeneration is not complete ; the next 
year there is a final cleaning and tliinning. Costs are about Rs. 28 per acre 
and excellent results have been obtained. 

Dipterocarps greatly predominate in these forests — Shore, a, Balanocarpus, 
Dipterocarpus, Dryobalanops, etc. ; it fesua occurs and many non-Tndian timbers. 

Summary. — In most tropical evergreen forests, good patches of regenera- 
tion can be found apparently ready to respond to any opening in the canopy 
above them, but such patches are generally too few and too localised to suffice 
for normal regeneration. The chief species of which such patches are found are 
the Dipterocarps (especially Hopea), ('nllenia, and Palaquinm. Regeneration 
between these patches and of other important species such as Mesua and Calo- 
phyllum is commonly very inadequate even though, as for the last named, seed 
production and germination may be copious, and even though some such as Dip- 
terocarpus spp. and Artocarpus spp. persist with a definite leading shoot for a 
long time under heavy shade. Heavy fellilfgs in the ovenvood result in so strong 
a response in the weed and climber growth that such regeneration as does exist 
is smothered, but prompt clearing of the undergrowth is reported in the Anda- 
matiB to result in copious seedling recruitment (mainly of deciduous species) 
which can be established by further clearing and raising the canopy annually 
for a few years and at one third the cost (Rs. 23 in the first year only) of a 
plantation. It is now the general experience that effective clearing of the 
undergrowth and raising the canopy from below results in considerable response 
by existing regeneration and further recruitment, -without too great a relative 
response in the weed and climber growth. Requirements as to the time table 
for further weedings, raising the canopy and final fellings have still to be deter- 
mined ; they probably vary considerably with species and locality and the three 

years asked for in the Andamans is probably a minimum unlikely to hold else- 
wuere. 
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The outstanding subjects for research are now the determination of this 
time table for each local type and the best means of supplementing existing re- 
generation where insufficient or when an expected seeding fails. Methods of 
assessing progress in regeneration require standardisation. 

6 . — Artificial Regeneration. 

West Coast. — Attention has been concentrated during the last few years 
to the artificial regeneration of relatively small felling gaps where natural re- 
generation is absent or inadequate and experiments of this nature are in pro- 
gress in South Coimbatore, wynaad, and Travancore. 

In Karian Shola, in 1930, unsaleable species were girdled over plots about 
50 ft. X 50 ft. and the undergrowth, mainly Strobilanthes kunthianus, was cleared 
(not burnt) and Acrocarpus, Hardwickia, Palaquium, Valeria and Gluta plant- 
ed out. An nual weedings have been done and there has been a complete 
change to short grasses, Ageratum, Solanum, etc., but the result is a failure. 
There are indications that browsing by game is largely responsible for this but 
fencing is obviously impossible. A repetition in 1033 using Artocarpus hirsuta 
aiid Smetenia looks to be following the same course, but the success and im- 
munity to browsing of a small number of Araucaria eunmnghamii is note- 
worthy. 

In the Shendumy forests in Travancore, in accordance with a work- 
ing plan prescription, felling gaps have been planted up w'ith natural transplants, 
mostly Hopea, but very little appears to have resulted, as the gaps fill with 
quick growing Macaranga and Trema and a mass of climbers smothers the plants 
despite a limited amount of cleaning. 

In the Wynaad, stump planting of Artocarpus hirsuta in 1932 and 1933 in 
small felling gaps has been fairly successful though browsing damage is consi- 
derable. The working plan claims good results from dibbling seed of Mesua, 
Dysoxyluw, and Artocarpus, but apparently prematurely as they cannot now be 
exhibited. In each gap a square of 25 plants 6 ft. X 6 ft. is being put out, occu- 
pying approximately 1|50 acre and costing about Re. 1 per acre, as compared 
with annas 8 per gap for tending natural regeneration. 

At Karian Shola and Chandanothode, systematic experimental work has 
been in progress the last two years to determine the most suitable nursery and 
planting out methods for the species of the evergreen forest. The planting out 
work is being done in the natural forest after cutting back the undergrowth to 
varying heights and it is already clear that the first attempts removing the 
canopy only to 10 ft. — 20 ft. left far too much shade and later work is being 
done with lighter degrees of overwood. The experiments deal with best size of 
entire or stumped transplant, soil preparation, weeding, date of planting, etc. 
Date of planting seems particularly important, late August being definitely the 
best season, earlier work suffering from excess moisture. It, will require several 
years more to complete these investigations as getting a good start is only one 
step, the greater problem being still how to get established seedlings to grow up 
and take their place in the upper canopy. 

Attar collects the available information on the artificial regeneration of 
the chief species and the following points may be noted though very few of the 
observations seem to cover more than the first year or two and so are far from 
conclusive. Mesua can lie successfully dibbled or notched using germinating 
seed, but requires to be protected or hidden from vermin : it can also be trans- 
planted under a complete top canopy after clearing the undergrowth. Palaquium 
can be patch sown like Mesua (Tinnevelly) or transplanted. An up-to-date 
summary of the Tinnevelly results should be generally useful. 

Acrocarpus has been a favourite species to try in all these experiments, 
mainly as it appears naturally in felled over evergreen forests and growing 
very rapidly at first makes a good show. Experience has however indicated 
that it is very unlikely to be of much value in regenerating the evergreen forest, 
for a variety of reasons of which its payability to game is alone sufficient to 
rule it out. 

The extensive and successful under planting and sowing of Hopea in Malabar 
and S. Kanara must be mentioned again, but the forests where it has done well 
are largely or entirely deciduous in the top canopy ( Termindlia paniculate, 
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T. crenulata, Dillenia pentagyna, cte.) though much of the undergrowth is ever- 
green. It is considered that this forest is secondary to evergreen and is now pro- 
gressing once more to the climax type under protection ; Eopea would naturally 
find a place in the climax and conditions are favourable for its artificial introduc- 
tion. Sowings have been found easier than planting, more reliable and cheaper, 
in fact locally good results have been obtained by broadcasting the seed with 
no other work at all. Growth is slow rarely averaging over a foot a year for the 
first 10 — 15 years, and experience has shown that the overhead cover should not 
be appreciably lightened during this period though gradual removal of the lower 
middle storey is beneficial. Where the forest is already more evergreen, the 
results of such work arc much less satisfactory and it is difficult to keep the young 
Hopea free. 

At various times and places, teak has been planted on clearfelled areas where 
the climax type must be tropical evergreen even if the forest cleared was actually 
more or less deciduous. There is no doubt that teak can make a good start, even 
an exceptionally good one, in such places, but more and more instances are to hand 
that it cannot maintain its early promise and often falls off after even only a few 
years. At the same time, it is true that locally quite fair teak plantations have 
been raised in such sites ( e.g ., Parappa) particularly on light soils. Smetenia 
macrophylla has also been successfully grown in several places and will have to 
be kept in mind, though it also seems more suited to the sub-evergreen or moist 
deciduous type. 

E. Himalaya. — Hitherto “ experimental planting of slow growing shade 
bearing species has not given results commensurate with the expense involved ” 
(Row botiiam, 1931). Altingia can be planted in the open and if kept weeded 
will reach 3 ft. and 8 ft. in 1st and 2nd year ; it also grows well under Tephrosia 
Candida. Artocarpus chaplasli a is best sown direct and grows rapidly (6 ft. a 
year in the open) provided it is well weeded as it is easily suppressed and killed 
by heavy grass. Phoebe hainesiana is best grown under a shelter wood or 
Tephrosia but only grows about 1 ft. a year. T alanma and Michelia oblonga 
are best transplanted ; and they grow 4 ft, — 5 ft. a year and can he raised either 
in the open or under a canopy or with a cover crop. 

Very good results have been obtained with dense strip sowings of Terminalia 
myriocarpa and Lager stroemia jlos-reginae in the sub-evergreen or moist 
deciduous forests of TJ. Assam, and promising results have been obtained by 
dibbling seed of Artocarpus chaplasha and Mesua in the interlines when the 
Terminalia canopy has lifted to 20 ft. or so, and it is suggested that Cinnamomum, 
Michelia and Talauma could be introduced in the same way. A later report 
on this work is needed. 

Chittagong and Arakan. — In two localities in Chittagong, quite good results 
have recently been obtained by notching seed of Dipterocarpus turbinatus nnder 
a relatively light high canopy after cutting back the lower shade. Practically 
full stocking has been obtained at small cost and early development is satis- 
factory. Actually the overwood species are I). costatus and D. pilosus and 
these species have been tried in the same way with little success ow r ing primarily 
to the difficulty of getting sound seed (Contrast success of Burma broadcasting 
experiments). 

The further development of these experimental plots will be watched with 
interest. 

The line of investigation which is showing much greater promise is clear- 
felling followed by taimgya plantations using Tephrosia to keep out harmful 
weeds (especially Eupatorium which is rampart in the district), and to jprovide 
the necessary soil cover and shade to the voung evergreens. Complete success 
oan be claimed for work of this kind with Dipterocarpus turbinatus, and there is 
ample evidence that Artocarpus chaplasha is equally amenable provided there 
are no wild elephants. Experiments with Dichopsis ( Palaqnium ) have started 
quite well and promise success, and Eugenia grandis is also appearing likely to 
succeed. Hopea is more difficult owing to its slowness in closing ut> but perhaps 
onlv needs a modified technioue. The most suitable time of introduction of the 
and its subsequent handling with a view to keening down costs and 
' the time table to fit in with the other demands on the cultivators’ time, 
have vet to be finally decided and of course other modifications may be found ad- 
visable as experience is gained, but a practicable method of regenerating some of 
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the important evergreen species has been found. Experiments are also in pro- 
gress -with mixtures of species such as Dipterocarpus turbinatus with Dichopsis 
and also utilising Gmelina or Lagerstroemia in alternate lines as a nurse crop 
possibly contributing a few scattered trees to the final crop but handled entirely 
m the interests of the evergreens which usually means quite early cutting baok. 
Underplanting Gmelina and teak crops with garjms and Dichopsis has also been 
tried not altogether without success. 

Nursery and Experimental Garden experiments have been in progress 
several years now with other important evergreen specieR such as Mesua, 
Lopkopetalum, Calophyllum,, etc. 

Burma. — No work on this subject appears to have been done of late. 

Andamans. — Chengapa has given an account of past attempts at artifi- 
cial regeneration. The earlier work was done (on a fairly extensive scale) after 
dear felling and burning, with the deciduous species, varying degrees of success 
being attained. If should be noted that, there is some quite fair teak (1883-89) 
on padauk soils, but the plantations on the evergreen sites (alluvial or hill) after 
a spectacular start have fallen off badly as elsewhere ; the way padauk catches 
up and passes the teak is striking and rules out a mixed plantation. Garjan is 
noted as among the most refractory species and there is nothing to show for 
the attempts at artificial regeneration. Artocarpus rhaplasha sown in 1919, 
1921 made a good start, but has been ruined by a borer and timber elephants. 
Planohonia broadcast in strips in 1921 on a clear felled area of hill evergreen, 
also started well with good germination and a height, of 12 ins. in 3 months but 
failed owing to subsequent neglect. Canarium enphyllum has been tried but its 
technique is evidently not vet, understood ; it is badly browsed. Terminalia 
bialata and T. manii would obviously present no special difficulties in plantation 
after clear felling or under light shade but also give profuse natural regenera- 
tion ; the former reaches 7 ft.— 8 ft. in 12 months. These latter species are not 
however evergreens and it is evident that most of the work done concerns the 
deciduous forests. 

Other countries. — No new information has been received. 

Summary. — In localities where climatic or soil conditions approach the drier 
limit for an evergreen climax, clear felling and planting, with or without taungya 
crops, with the species of the moist deciduous forest — which is often already in 
possession of the ground from biotic influences — is a perfectly feasible proposi- 
tion and has been successfully done in most regions concerned. Teak haB 
naturally been the chief species used, but examples exist for Pterocarpus, Ter- 
minalia spp., Albizzia, Lagerstroemia flos-reginac, etc. The exotic Swietenia 
has also done well in several places. In secondary deciduous forest with a defi- 
nitely wet climate, teak starts well, but does not continue satisfactorily and the 
same appears true for relatively recent alluvial soils which have not reached the 
evergreen climatic climax. Pronounced success has been obtained in the latter 
type in Upper Assam with dense line sowings of some of the species men- 
tioned. 

Underplanting and sowing of Hopea has been done successfully on a large 
scale in secondary deciduous forest reverting to evergreen with a heavy rainfall 
and protection. 

Clearfelling and taungya plantation with evergreen Dipterocarpus and 
Artocarpus has been successfully effected in R. Bengal with the help of a 
Tephrosia cover crop and Eugenia, Dichopsis and Hopea are promising under 
similar conditions ; dense strip sowings seem to be required. Gmelina has also 
been used as a temporary nurse crop and underplanting Gmelina with Diptero- 
carpus pilosus and D. turbinatus can he done. 

Planting up minor gaps made by selection fellings or removal of valueless 
species has been tried in S. India fairly extensively, so far without much success 
and systematic research is in progress aiming at establishing artificial regenera- 
tion of evergreen species before making fellings in the main canopy, after which 
the technique would be as for natural regeneration. 

7. — Proposals for future work. 

There is a feeling that there is quite sufficient overlap in conditions between 
provinces to render organised co-bperation desirable for maximum results from 
the limited staff, time and money which can be devoted to the problems of the 
tropical evergreen forest. 
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The first step is, as indicated in the 1929 Resolution, a dear decision as to 
what shall be considered as constituting tropical evergreen (rain) forest and 
what sub-types require recognition for practical purposes. It is hoped that the 
1934 Conference will be able to reach an agreement on this point, starting with 
the Central Silviculturist’s draft. 

The main aspects of the research work required are summarised in the fol- 
lowing sections : — 

(A) Natural Regeneration — 

1. Collection of data concerning frequency of seed years, extent and mode 

of dispersal from seed trees, etc. 

2. Determination of conditions favourable for germination and seedling 

recruitment. 

3. Determination of the best procedure for establishing small seedling 

regeneration or recruitment, with respect to manipulation of the 
several canopy layers including ground weed growth, considering 
both time sequence and intensity — 

(a) Prior to the major fellings (under shelterwood). 

(b) With and subsequent to the major fellings (in felling gaps). 

(B) Artificial Regeneration — 

4. Artificial regeneration as under 3. 

5. Artificial regeneration in larger clearings. 

(a) Departmental plantations. 

(b) Taungya plantations. 

The following notes are added in amplification of the above outline. 

A.- -Natural Regeneration — 

1. Data on seeding and seed dispersal are best collected by keeping under 

observation a small number of good seed trees, say € to 10, growing 
under the natural range of conditions. 

2. Conditions favourable to germination and seedling recruitment can be 

tentatively determined by direct observation in the forest. This 
study is rarely pursued as far as is necessary, for it is quite inade- 
quate to record conditions prevailing on a few sites with good re- 
generation. It calls for a systematic tabulation of the factors most 
probably involved, for the vicinity of a number of seed trees grow- 
ing under different conditions (or for a series of representative 
spots for diffuse regeneration) and the determination of the highest 
common factor associated with satisfactory recruitment. It will 
still be possible that this factor requires further analysis. Thus 
failure might always lie found associated with a particular form 
of high canopy and a particular ground cover but only the latter 
might be the real cause. The field can be greatly narrowed in this 
way and the tentative deductions tested by following developments 
under the previous head, introducing if necessary the conditions 
under which success is predicted. It must bo remembered that 
deductions as to what constitute favourable conditions, from older 
regeneration of unknown history, is very risky. 

3 (a). When small regeneration is present on the ground either naturally 
or as the result of operations carried out on information acquired 
under 1 and 2 above, the much more difficult operation, that of 
getting it up into the canopy, remains to be done. Existing expe- 
rience all points in the one direction that the over head canopy must 
be lightened from below upwards, and where practical conditions 
allow, investigations may safely be based on this premises. Prac- 
tical or economic, considerations are however of great importance 
and vary much with locality. Sometimes fuel is saleable which is 
a great help ; sometimes small 'timber of second class species and 
poles, i.e., an appreciable part of the middle storey, can be dis- 
posed of, which widens possibilities ; but often, nothing except largp 
timber of a few selected trees will pay for extraction, and any other 
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fellings must be done at direct cost and may involve destruction of 
growing stock which has a potential value for the future. The 
existing proportions of such timber trees both of exploitable size 
and smaller, is also an important factor in determining what is 
practicable. 

The general considerations given for research on natural regeneration in 
the Experimental Manual, pages 107-117, apply, though details 
require adapting to this particular problem. Experimental Plots 
involving canopy manipulation must be relatively large, or rather 
they must be provided with a large surround similarly treated, to 
ensure that the intended light conditions reallv do prevail in the 
plot proper. In the present case, they must also be large enough 
to permit of later sub-division, since the time when subsequent 
operations are carried out is known to be important and different 
combinations will have to be tested. And as tropical evergreen 
forest varies more than any other, adequate size is again essential 
to give representative conditions and to permit of finding compar- 
able sub-plots for comparative studies. Assessment of regenera- 
tion and its progress is most important, and methods must be 
adapted to each series of plots. Full enumeration will be as mis- 
leading as ever, and enumeration of stocked squares {Exp. Man. 
page 110) will still usually bo the best method, but the squares may 
often be better distributed in one or more lines or strips across the 
plot than in a compact indicator plot. The seedlings should 
usually be differentiated into say three size classes such as 0-3 ft.., 
3ft. — 9 ft. and 9 ft. — 15 ft. in height, and some 50 seedlings in each 
class are needed in each plot Tf the individual history of this sort 
of number of seedlings can be followed in relation to growing con- 
ditions (with a record on Exp. Plot Form No. 6). valuable data are 
likely to be obtained. 

As mentioned, the time table according to which operations are carried 
out. is known to be of great importance, but to a useful extent is 
indicated by the growth of the seedlings. Tf a significant lighten- 
ing of the lower canorw results in a prompt response, the indica- 
tions are that further lightening should follow soon, whereas if the 
response is slow, there is a risk that further fellings would 1 e 
dangerous. With regard to undergrowth, also, treatment must 
vary according to its nature and reaction to cutting back : thus 
Strobilantbcs kvnthii is easily dealt with by cutting back, whereas 
certain other species can only be got rid of by uprooting. Repeti- 
tion of cutting back or uprooting may be much more effective if 
done with a short interval than if left until vigour has.been regained. 

Tt cannot be said that the effect of burning felling debris or cut and dried 
undergrowth in evergreen forest has been exhaustively studied, but 
as a rule it is impracticable, and such evidence as we have (Madras 
and South Bengal) indicates that it is not advisable. 

3 (b). The study of establishment of natural regeneration in felling gaps 
is to this extent a simpler problem than the last in that canopy condi- 
tions are already determined, though conceivably small gaps might 
require enlargement by felling or girdling useless trees on their 
periphery. The question of burning the felling debris arises, and 
will usuallv be answered in the negative as evergreen natural regene- 
ration is fire tender and ordinarily every seedling is valuable, but 
the debris increases the difficulty from weeds and climbers and may 
require piling even if not for burning. 

It is usually necessary to determine : — 

1. What amount of regeneration is necessary to ensure that the gap will 

he restocked. 

2. What tending is necessary, particularly during the first year or two 

after felling. 

3. The effect of the size of the gap. 

4. Bates of growth and hence duration of tending operations. 
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The chief difficulty is to ensure comparability between differently treated 
gaps. To overcome this, it is suggested that regeneration of the 
desired species should be staked in a number of typical gaps and 
the gaps divided transversely to their long axis into 6 or 8 sections 
with roughly equal numbers of seedlings, and the sections allotted 
to treatments ABBAAB. ... As the influence of the gap extends 
appreciably into the surrounding forest, the treatment should be 
likewise extended. The individual history of a number of seed- 
lings as suggested under the previous head will certainly be worth 
recording though it takes time. Several species can he studied in 
one gap, but the lay out must treat one as the chief. 

Treatments must remain cheap and an important practical point is that 
they should be finished in as short a period as possible. It is also 
advisable to avoid rendering the regeneration over conspicuous and 
therefore extra liable t o damage by game. It may therefore he ad- 
vi sable to postpone cleanings till there is adequate natural re- 
growth to hide the seedlings and to remove only such of it as is 
directly harmful. 

B. — Artificial Regeneration — 

4 (a). There is at present very little information about artificial regenera- 
tion of evergreens under an evergreen shelterwood, though in many 
forests natural regeneration is deficient and often the seed trees 
of desired species are too few or too localised (e.g., Hopea in 
Karian Shola). The advantages of having or getting natural re- 
generation are self evident, but it is probable that some artificial 
supplementing will always he required. Al present, investigations 
should largely be limited to the research stages (Exp. Manual 
page 11) in the evergreen experimental “ garden ”. 

4 (6). Artificial regeneration in felling gaps cannot however be put off. 

On various grounds, it is often essential to continue exploitation 
fellings even where regeneration is deficient, taking Buch precau- 
tions as are possible to minimise endangering the structure and 
productivity of the forest — such cautious fellings are actually now 
in progress in many places as mentioned above. The Tnmiinnm 
problem is to get up at least as many valuable trees as were felled — 
though a case can of course be made out for raising them else- 
where than in the felling gap (see below) — and to do this at an 
economic cost. The Wynaad procedure of aiming at a compact 
group in each gap seems a good one from the practical point of 
view. Such gaps can at most be looked alter for 2 or 3 seasons, 
and thereafter perhaps a cleaning at half time to the next fe lling , 
so quick early growth is essential. This pre-supposes an adequate 
knowledge of the artificial regeneration technique for the species 
• concerned under gap conditions and where this does not exist, it 

should be acquired by small scale experiments in 2 or 3 typical gaps, 
fenced if possible and laid out in lines across the long axis of tiie 
gap, quite close spacing being permissible and the lines being pre- 
ferably continued into the edges of the gap. 

The question of weeding versus browsing will be partly answered by the 
experiments on natural regeneration. 

Dibbling seed is a cheap operation and can be done inconspicuously. I 
consider it deserves much further trial with Mesua, Calophyllum 
and Artoearpus, results being correlated with prevalent weed types. 
The majority of such experiments in the past has not been property 
maintained however they may have started. The success witn 
dibbled Dipterocarpus seed in S. Bengal may be mentioned again. 

5 (a). Departmental plantations offer the great advantages of concentra- 

ed exploitation and regeneration operations and the impossiuility 
of concealing failure to regenerate. They are open to tne silvicul- 
tural objections to clear felling with soil exposure and the lacs of 
the shade required by many species of evergreen seedlings. They 
are open to the management objection of the felling of much immar 
ture stock. They are often open to practical objection on account 
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of difficulty in finding the requisite staff and labour for the planta- 
tion and tending work. Finally, they are condemned on aesthetic 
grounds. The tendency of the times is towards demanding that 
our evergreen forests should be so managed as to give the full 
timber outturn they are potentially capable of : if they cannot yield 
more than a fraction of this, the equivalent of the non-productive 
proportion should be handed over for more economic uses ; this 
attitude is likely to intensify with the passage of time, and we have 
no convincing grounds with which to combat it. The scope for 
departmental plantations seems to be limited to the determination 
and demonstration on a strict ly restricted scale of practicable 
methods before attempting work on a larger scale, a working plan 
scale, with taunyya. They should be undertaken where good super- 
vision is possible or they will surely fail ; 5 — 10 acres a year is 
ample ; costs should he recorded but results should he judged 
largely independently of cost in this stage ; experiments must, he 
maintained till the tree cover is restored. Tn other respects, in- 
vestigations should be on the same linos as for taunyya next to be 
considered. 

5 (ft). Taunyya plantations . — The objections to the sudden and full 
exposure of tropical forest soils by clear felling, with the aggravat- 
ing addition of a hot burn, the removal of one or more agricultural 
crops and the maintenance of the soil in a loose easily eroded con- 
dition, cannot be disputed in kind, but thev can in extent. The 
physical, chemical and biological conditions of the soil .arc all very 
greatly altered in a generally unfavourable direction and consider- 
able soil erosion is inevitable,, hut we have to determine whether if 
we minimise this deterioration as far as possible, it will be compen- 
sated by the ultimate economic gain from the substitution of a new 
full and regular crop of the most valuable tree species in place of 
the existing irregular crop in which we have usually hut few and 
scattered trees of value, rarely one tenth of what is possible. 

It may he accepted that a. complete soil cover must he re-established quickly, 
such that erosion and further deterioration are cheeked and the building up 
processes brought into play again ; also that the new crop with its natural or in- 
troduced underwood must be capable of forming a dosed crown canopy similar 
to that destroyed. There is no clear proof of the necessity, but the indications 
are to the effect that it will he very risky to attempt to restock extensive conti- 
nuous areas with a single species and that, our aim should he to get a fairly mixed 
crop of the better species, mixed both horizontally and vertically. In particular 
a good second storey species should he introduced in view of the usual structure 
of these forests with the top storey trees projecting singly or in groups above 
the general level ; such a mixture would he Meyitn or Dichopsis with the giant, 
Dipt erocar pus. 

Taunyya work cannot satisfactorily he experimented with on a small scale, 
as the village and its requirements for a period of years is the minimum unit. 
For this reason, the departmental plantation should if possible precede the estab- 
lishment of a taunyya settlement, and obviously such a settlement should he oT 
minimum workable size till an acceptable plantation technique has been found. 
Once a taunyya village has been settled it is liable to he difficult to get, rid of. 

The chief differences between the species of the evergreen and moist decidu- 
ous types are the need of shade in the early stages and the usually slower growth 
of the former. It must he noted however, that, these differences are not invari- 
ably pronounced. Side shade rather than top shade is usually what is required 
and can he given in taunyya, whilst some of the evergreens are by no means 
slow in growth, (e.y., Artocarpus spp.). The obvious line of attack is to select 
a taunyya crop which will provide the required shade or to make use of a cover 
or nurse crop. The former course is difficult as the cultivators will only grow 
the crops they are used to, hut the point is worth hearing in mind. The latter 
course has been adopted with success in S. Bengal using a Tephrosia Candida 
cover crop and is under investigation using Gindina as a nurse crop. With 
Tephrosia, the problem is to get, it, tall enongh by the first dry season to give 
the necessary shade : it has been met by sowing with (he last weeding of the paddy 
in August, resowing as necessary at the time of harvest, but there are practical 
difficulties in that this makes demands on the cultivator’s time when he cannot 
LlFRT 
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spare it, and it cannot be said that finality has been reached. It has even been 
suggested that the weed Eupatorium might fulfil the role of cover crop quite well 
and be no more difficult or expensive to control than the Tephrosia, and there 
may well be something in this, the fact being that we have no experience whatever 
with cover crops other than Tephrosia. Weed growth being exceptionally luxu- 
riant in the type, the early closing of the tree canopy is even more important than 
usual and not only for the benefit of the soil. There are accordingly definite 
possibilities in the idea of utilising easily raised quick growing species such as 
Gmelina and some of the naturally growing deciduous colonists, such as 
Macaranga, to restore the cover quickly, to keep down light demanding weeds, 
and at the same time to permit the evergreens between and beneath them to 
get well established. This field has hardly been touched yet, but obviously the 
straight forward plantation work for the evergreens to be grown must be pro- 
perly worked out as a preliminary. 

As regards method of planting, genernl experience to date favours more 
or less dense strip sowing as the safest procedure, ensuring the earliest possible 
closing up and an ample margin of plants to replace chance casualties which with 
wide staking result in undesirable gaps ; cleaner growth and possibly more 
rapid height growth also result. For species which on account of short, and 
irromilnr seed supplies, (Mcsua, Glutn) or slow early growth, have to be planted 
out from nursery stock, it will probablv be found that they are most effectively 
introduced in association with such strip sowings of other species. Where a 
simple two storeyed mixture is in view (e.a.. Dipterocarpus and Dichopsis) alter- 
nate strip sowing seems indicated — possiMv again with alternate lines of a 
nurse crop throughout. It is predicted that 3 soecies mixtures in one form or 
another are likely to find favour in time, the third Cvarving from place to place) 
perhnos in groups among an alternate line mixture of the other two ; or quite 
possibly the second storey species will be varied in successive lines. 

Until we have fuller growth data, an assessment of the relative financial 
prospects of plantations of the several species which might be grown — actually 
their number is small — is impossible, and it is more than likely that on most, 
grounds it will he found best to raise most of them together as a mixed crop. 
This subject has however much more to it in view of the serious doubts enter- 
tained in many quarters as to the future of the heavy construction timber 
demand, and other things being equal, the quick _ growing easily worked 
general purposes timber seems the safect proposition for the bulk of the 
future crop, with a proportionate of the better quality hardwoods for which a 
continued demand for special purposes can fairly be anticipated. 

'The same considerations necessitate a decision on the question of what is 
permissible silviculturally and advisable economically with regard to the inten- 
tional displacement, of the evergreen forest fvpe by outstandingly good deciduous 
or semi -deciduous species such as teak and mahoganv. Tt cannot he disputed 
that, in manv localities, the effect, of clearm" the evergreen is such as to alter 
growth conditions — virtually climate, including the soil — hack to those asso- 
ciated with the moist deciduous type ; progression to the evergreen climax is 
slow and for practical purposes could he controlled or ignored with organised 
. management. Tn such places, we may he justified in intentionally changing the 
tvpe and we may even he economically wrong if we do not do so. On the other 
hand, evergreen forests where the climate is well within the tension line dividing 
the type from the moist deciduous, must he maintained as evergreen unless it 
can ho proved beyond cavil that a departure violating our present knowledge of 
biological processes, is possible and profitable. 


Notes on the above paper. 

(i) Assam. — Change in the nomenclature. — Before discussing tie question 
of regeneration of tropical evergreen forests it is necessary to know what 
exactly the “ tropical evergreen forests ” mean. 

2. By “ tropical evergreen forest ” it is perhaps intended to refer to the 
forest type which represents the climax vegetation under tropical conditions. 
It is considered that “ Mixed forest at the climax stage ” will be a better term 
than “ tropical evergreen forests ” for such types of vegetation. This may 
include dry evergreen forests in tropical climates with less rainfall due to the 
general similarity of the problem of regeneration, but there is no harm in 
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including them under the same category. The latter type of forests is repre- 
sented in eastern part of Nowgong where bonsum ( Phoebe goalparensis) is the 
most commercially important species and the problem of weeds is no less 
difficult than in Lakhimpur and Sadiya where the climate is much wetter. 

3. In the Working Plans of Lakhimpur and Sadiya, a number of forest 
types has been locally recognized and it has been pointed that the distribution 
is entirely due to edaphic causes. Out of the many types represented in the 
same climate, the hollong-nahor type in the hoUong ( Dipterocarpus 
macrocarpus ) zone and nahor ( Mesua ferrea) type in the Outenga zone are the 
only types of vegetation which represent the climax stages in the same climate 
but under different soil conditions. The problems of regeneration in these two 
types are entirely different. In the nahor type, nahor is gregarious and being 
a dense shade bearer, establishes itself freely under a dense condition of the 
canopy. In the hollong-nahor type, nahor loses its tendency towards gre- 
gariousiiess and the overwood consists of a number of species, each with a 
distinct habit of its own regarding silvicultural requirements and rates of 
growth in the seedling stage. In the Surma Valley the climatic conditions are 
different. Whereas in Upper Assam we have more or less distributed rainfall 
throughout the year, it is not so in the Surma Valley and there is a pronounced 
hot season in contrast to the Upper Assam. The above discussion will show 
that ■within the same locality no two problems are alike. A warning is there- 
fore necessary that experience in one province should not be applied blind-fold 
to another without proper realisation of the factors prevalent in the locality 
under consideration. 

4. Of all the types of forests with which I am acquainted, in Upper Assam 
hollong-ruihor type is the only one which bears a close resemblance to those 
that have been discussed in the note of the Central Silviculturist, and subse- 
quent remarks will generally apply to this only. In connection with the work 
done in Assam so far, reference has been made to Terminalia myriocarpa in the 
note as a species of the tropical evergreen type in Assam but this is not correct. 
It is a deciduous tree flourishing generally in the most recent alluvium composed 
of soil rich in silt hardly exceeding 3-ft. in depth with sub-soil composed of 
river sands. 

5. " Economical aspect of the regeneration technique of the tropical 
evergreen forests.” — In Assam we recognise that representation of the valuable 
components in the mixtuie is the determining factor of the method of regenera- 
tion to be employed. Unless at least 40 per cent, of the mixture is marketable 
and there is a firewood demand to absorb what will be removed in the course of 
regeneration fellings, there is no justification for the sacrifice of timbers which 
have a potential value, simply for the sake of getting natural regeneration. It 
is realised that properties of all timber yielding species have yet to be investi- 
gated and what is considered to be useless to-day mav be useful to-morrow. In 
this connection, bonsum ( Phoebe goalparensis) (formerly known as P. 
haiuesiana) may be cited as an instance. Before the war the species used to 
be considered as useless, during the war we were selling the same tree at Rs. 2 
per tree, whereas to-day an average tree fetches a revenue of Rs. 60 to Rs. 70 
and the stock is very nearly at an end. Where the mixture is deficient in valu- 
able components but there is a firewood demand, we propose dear felling and 
artificial regeneration. In cases where there is neither a firewood demand nor 
the proportionate representation of marketable components sufficiently high, 
our system of management is “ compensatory regeneration ”, i.e., we accept, 
whatever natural regeneration is vouchsafed to us but instead of trying to 
regenerate scattered gaps caused by fellings, a special accessible blank area is 
selected where there is a convenient labour supply, and regeneration is carried 
out on such a scale that the plantations at maturity yield the quantity of valu- 
able timber that hhs been removed from the forest. The economical aspect of 
the regeneration technique of evergreen forests does not seem to have been 
sufficiently stressed in the note compiled by the Central Silviculturist. 

6. The policy of Compensatory Regeneration is perhaps revolutionary, 
but, however repugnant it may be to the forester to have unsightly gaps in his 
forest, the policy is undoubtedly a sound one economically for Assam wherever 
there are blank areas in really accessible localities (we have only too many of 
these) and ins uffic ient labour and funds to fill up both these and the new gaps 
being formed by exploitation in less accessible sites. The essence of permis- 
sible Compensatory Regeneration is that it should cost less to form, be more 
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convenient to manage and! from its favourable situation, be ultimately more 
valuable than regeneration formed in the new gap being caused by exploitation. 

7. Natural regeneration. — Only the accessible portions of the hollong-nahor 
type of forests fulfil the conditions where natural regeneration is considered as 
economically feasible. Such areas are surrounded by tea gardens where thore 
is a good demand fer firewood and the valuable components of the mixture form 
nearly 40 per cent. The marketable species in this type of forests with their 
fruiting season are given below. 

Hollong — Dipterocarpus macrocarpus-~FebTu&Ty. 

Nahor- -Mesua ferrea — September-October. 

Amari -Amooia ioalliohii—J uly. 

Sam — Artocarpus chaplash a— August. 

Makai — Shored a5i.amica— Fcbruary-March. 

Sopa -Magnolia pealing — October. 

M anglietia insi ngis— Sept ember-October. 

Michelia ohlon ga — -Sept ember-October. 

M. Montana - ~ September-Got ober. 

M. mannii — April. 

8. It will appear that the fruiting season in the case of most of the species 
is either premonsoon or postmousoon. Terminalia myriocarpa and 
Largestroemia flos-reginae an not included in the list as these are not typical 
species of this type of forests though they are important species of the region- 

5*. In the matter of seed dispersal the birds and water play very important 
part in the case of species suck as amari, s am and so pas of various species. In 
one instance where the canopy was light and was composed of Terminalia 
helerica, Castanopsis spp, tiomhax malaharicum, Engrlhardtia spp, etc., there 
was a good stock of seedlings of amari and sopa obviously brought in by birds. 
In the case of nahor, the seeds are taken a long way down by water and seedlings 
of nahor can he found in places far away from the mother trees. 

10. The light, requirements of the various species differ considerably and 
under a given canopy condition, the reproduction and the rate of growth of the 
seedlings of different species vary considerably. In the Jeypore Reserve 
experimental plot where different canopy conditions are well represented 
ranging from gaps with full overhead light to places with complete canopy, it 
was found that as a result of cutting of under growth (including a portion of 
the underwood) and climbers, there is more nahor in places where the canopy 
is closed whereas hollong, sopas, etc., are more conspicuous in the gaps. 

11. With all these diverse conditions regulating the establishment of 
different species, it is thus likely that the rate at which the overwood is removed 
will determine the future composition of the mixture. While going through the 
note of the Central Silviculturist, it struck me that this aspect of the problem 
has not been emphasised. The note assumes that all the components of the 
mixture have the same requirements. Tins may be generally true in the case of 
the numerically dominant species but from forester’s point of view, the treat- 
ment should be modified to establish favourable conditions for the valuable 
components though in most cases they represent a small fraction of the total 
number of trees found in the mixtures of the tropical evergreen forests. 
The note adds that “ Existing experience all points in the one 
direction that the overhead canopy must be lifted from below 
upwards” Such a procedure will only encourage the shade-bearer 
nahor in preference to hollong, sopas of various species sow, etc., 
which are usually the most valuable components of the mixture. In our opinion, 
the removal of the overhead canopy should be as rapid as possible consistent 
with the progress of regeneration and the necessity for keeping down the weeds, 
and our proposed technique where nahor is prevalent and, if encouraged, likely 
to become the prevailing species, is to keep just enough seed-trees and middle 
storey stems to reduce weeding costs. A reference to the photograph of 
hollong regeneration in the Barrajan Reserve will show that the species can 
stand heavy opening out of the canopy and put on the maximum height growth. 
If the middle storey trees are to be kept, it is only for reducing the weeding 
oosts. 
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12. In Chittagong and Arakan, it is advocated that regeneration work 
should precede exploitation work. In this connection it is necessary to con- 
sider the extent of damage that might be done to the advance growth thus 
established by subsequent exploitation fellings and also, whether the damaged 
seedlings, when cut back, will produce trees free from rot. From our experience 
in Assam we very much doubt this in the case of soft wooded species, for rot 
is likely to set in immediately they are cut back. The coppicing power of the 
seedlings of different species and their resistance to fungus attack should also 
be investigated along with the experiments carried out on the above line to 
induce regeneration before coining to a definite conclusion. 

13. Artificial tt? generation. — From the experience in different provinces it 
can be definitely said that the success of artificial regeneration is entirely 
dependent on the choice of species. Artificial regeneration of llopea in Madras 
is bound to be uneconomic if the species grows only a foot a year for the first 
10 — 15 years. Dense weed growth in the tropical area can be successfully 
overcome, only if the rapid growing species are selected out of the several com- 
ponents of the mixture which are valuable. In Upper Assam where clear-felling 
is advocated in the tropical region, Lagerstroemia flos-reginae and Terminalia 
myriocarpa are the main species which are generally grown and they put . on a 
height increment of 3 to 5 feet a year. Dense strip sowing is done lor these 
two species where a plentiful supply of seeds is possible. The defects of strip 
sowing have been recorded in the Sadiya Plan. 

14. In the typical evergreen type of forest in Upper Assam, i.e., hollong- 
nahor type, move than 50 per cent, of the area is nothing but old jhums, at 
present covered by bamboos and climbers and artificial regeneration work is 
confined to such areas. Terminalia myriocarpa and Lagerstroemia flos- 
reginae arc not indigenous in this type of forests and only the rapid growing , 
valuable species which are found in this type of forest as scattered trees in the 
open areas are selected for planting. Such species are generally sopas 
(various species of Magnoliacea?), Amo or a wallichii , Ginnamomum 
glandulif arum, etc. The planting of Artocarpus chaplasha is ruled out of con- 
sideration on account of its palatability to wild elephants. Mixture by patches 
(about 5 to 10 acres) is advocated. Tn the ease of these species planting is. 
recommended on account of the difficulty of seed collection. Only a beginning 
has been made onihese lines and it is too early to pronounce an opinion on the 
success of the technique. IJollong and nahor are Ihe numerically dominant 
species in the stocked areas but their absence in the blank areas even as scattered 
trees is very significant. Whether the soil has undergone any fundamental 
change due to frequent jhumivg resulting in conditions inimical to the growth 
of hollong and nahor has yet to be determined. 

15. One thing we are beginning to stress in Assam and that is the advisabi- 
lity of eschewing species that are locally exotic. We find that nearly every 
thing can be made to grow on our fruitful soil and in our favourable climate, 
but working round we find that certain localities provide optimum conditions 
for species that may grow but not to perfection elsewhere. Terminalia 
myriocarpa is at its best in Sadiya, honsum in Nowgong, sal in Goalpara and 
so' on, and Ihe endeavour is to stick mainly to these species in the districts in 
which they really flourish, bo far as is consistent with safety. This may seem 
to be playing for safety or showing lack of enterprise, but in the light of what 
hns happened in the rest of the world from the days of the disastrous Weymouth 
Pine planting onwards, is the undoubtedly sound, if adventureless, silvicultural 
policy. 

J6. Proposals for future work. — The following suggestions are made for 
natural regeneration : — 

(1) Data on seeding and seed dispersal. — Birds, and water play a very 

important part in the matter of seed dispersal of quite a number 
of our important trees and this fact should not be lost sight of. 

(2) Conditions favourable to germination and seedling recruitment. — 

If the Central Silviculturist will enumerate the likely factors this 
will be very helpful. 

(3) Determination of the best procedure for establishing small seedling 

regeneration or recruitment, etc. — 

(a) Prior to main felling. — Reference may be made to my remark* 
against 44 Natural regeneration *\ 
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( b ) With and subsequent to main fellings (in felling gaps). — Under 
the points for determination, another item should, m my opinion, 
he added after (3), i.e., the effect of the distance between the 
gaps. 

In Assam, we are of opinion that attempting regeneration of scattered 
gaps all over the forests is impracticable and in such cases we 
advocate “ compensatory regeneration ”. Large numbers of 
scattered gaps cannot be guaranteed the tending they require and 
without the tending in time, the regeneration will be choked to 
death by climbers and weeds. 

17. For oiiificial regeneration, a note is required on — 

4 (a) page 150 — No comment. 

4 (b) Artificial regeneration in felling gaps — 

Same remarks as under 3 ( b ). 

5 (a) Departmental plantations— The mixed forests afford a wide range 

for the choice of species. If the right species is chosen and if 
artificial regeneration is only undertaken in areas where there is 
a definite firewood demand, many of the difficulties enumerated 
under this head will be overcome. As regards the cost, it has yet 
to be determined if the natural regeneration is ultimately less 
costly than the plantation. Besides, natural regeneration is only 
possible in the best stocked areas which hardly cover more than 
40 per cent, of the total forest area in a given locality in Assam. 

18. The Lent rat Silviculturist suggests the creation of plantations with 
hollong in the over wood and nahor in the underwood. On account of the slow 
growth of the species we are suspicious about the success of hollong in Upper 
Assam and generally advocate plantation of species other than hollong and 
nahor, which are indigenous for the type but are generally faster growing 
than hollong and nahor. We estimate a rotation of about 200 years in the 
case of hollong but in the case of other species, a full sized tree can be obtained 
in half the period. 

19. The following statements required comment : — 

(1) “ Species of the evergreen need shade in the canty stage and are 

usually slow growers.” This is not true of the components 
and in Upper Assam we can choose a number of valuable species 
which do not. seem to require shade and are rapid growers. 
For instance, Talannui phcllomrpa, Michelia oblonga, etc., grow 
successfully without shade and put on a height growth of 4 to 5 
foot a year. In the Surma Valley where there is a danger of 
drought a light shade of Tcphrosia for the first one or two years is 
all lhat is necessary. 

(2) Suggestion of Eupatnrivm as a cover crop — 

Experience in Assam shows that once Enpatorium. has got a hold, it 
is extremely difficult to exterminate. 

(3) Dense strip sowing to ensure (a) early closing up of the canopy, 

(b) replacement of chance casualties, (e) cleaner growth, and 
(d) possibly more rapid growth. This is only possible where a 
cheap, plentiful supply of seed is available. The objections to 
dense strip sowing have been discussed in the Sadi v a Plan. 

(4) Regarding the mixed plantation, it is doubtful if mixture by single 

trees will come to anything. On account of the unequal * rate of 
height growth of different species, such a" plantation will ultimately 
omi in a pure crop of the most fast growing species. After some- 
time the species with slower growth will be badly suppressed and 
it is doubtful if they will always respond to any subsequent 
opening up of the canopy made in their interest. The best method 
of getting the mixture will be by patches of pure plantation of 
different species — the size of the patches being reduced to the 
minimum consistent with facilities for future tending. Where 
simple two storeyed mixture is attempted the lower storey must 
obviously be a shade bearer which in Upper Assam is nahor. This, 
however, should not be put out simultaneously but introduced 
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when the canopy formed by the uppor storey species has gone up 
sufficiently high to permit enough diffused light for the healthy 
growth of the shade-bearing species. Alternate strip method is not 
likely to be successful as due to the slower growth of the lower 
storey species, formation of the closed canopy will be delayed 
which will make the tending expensive. — C, Purkayastha, Silvicul- 
turist. 

(ii) Benyal. — The description of the Mainimukh forests given in the 
Indian Forester (1934, p. 460—4) is preferred, four canopy tiers being differen- 
tiated. The experimental work in the Chittagong Hill Tract s has been carried 
on on identical lines with that of the Research Branch of the Malay Forest 
Department, and the same conclusions appear to have been reached. 

In contrasting the success of the Burma broadcasting experiments with 
qarjav. it should be clear that it has been experimentally proved in Chittagong 
that unless the undergrowth up to about 20-25 ft. is completely removed and the 
canopy sligblly thinned to let in diffused light, it is impossible to get any real 
success from supplementing natural regeneration by broadcasting, dibbling, 
etc. Dibbling (notching) has alone proved successful and the reason is evidently 
that the majority of yarjan shed their seeds some time before the break of the 
rains and if the seed is not buried, it dries up before the radicle can penetrate 
the soil. — C. K. Homfray, Silviculturist . 

(Hi) Madras. — In general, natural regeneration of useful species in ever- 
green forests in Madras is in most places so scattered or in such small localised 
patches that it is difficult to find enough material to do experiments on, quite 
apart from finding enough for introducing tending measures on a working plan 
scale when the experiments had yielded results. (Exceptions are Palaquium 
elHpt'icuvi in Wvnaad and Palghat, and Poeciloneuron in Palghat. neither of 
which are regarded as valuable timbers, their sale prices being so low that thev 
barely cover the cost, of extraction). 

Nearlv all the Madras evergreens have but a small proportion of useful or 
accepted timbers to a large proportion of rubbish, and this makes their exploita- 
tion difficult and expensive. It appears that concentrated regeneration 
measures, such as clear felling and regenerating with evergreens under cover 
crops either with or without taungva is likely to produce a much greater return 
on the outlay lhan diffuse regeneration of felling gaps. 

Another method, not specifically mentioned in the note by the Central 
Silviculturist, is concentrated artificial regeneration of evergreen species under 
shade of existing evergreen forest. Experiments have shown that complete 
shade, with only the removal of the lowest storey* up to 10 or 15 feet is too dense 
for almost all the species tried. Further experiments are in progress with 
different degrees of overhead shade for concentrated regeneration, and it is 
hoped that the best, degree of shade for different valuable species will be arrived 
at in time. The advantages of this melhod are : — 

(1) Tt is not so drastic as clear felling and does not involve a change in 

the evergreen nature of the forest. 

(2) The concentrated regeneration will be easier and cheaper to tend 

than scattered regeneration in gaps. 

(3) Fencing might, be economically possible for species that. aTe 

browsed — and most of the species we are hoping to establish, — 
Artoearpus hirsuta , Si vie tenia, macrophylja. Dysoxyhim malahari- 
. cum, Acrncarpns fraxinifoliu-s, Gh<ta> travanenrica and possibly 
Hopen parvi flora are browsed to a greater or loss extent. 

(4) Instead of replacing selection fellings in the gaps where the trees 

were removed, the most accessible and easily exploited areas can 
he intensively regenerated. 

The objections to concentrated regeneration in plantations raised by the 
Central Silviculturist on page 156 paragraph 5 (a), can all be overcome. The 
silvicultural objection to clear-felling with soil exposure and lack of shade will 
not arise --the felling of immature stock of valuable species does uot, apply in 
most Madras evergreens as it is very easy to find extensive areas without any 
. valuable species. The practical difficulty of getting staff and labour for 
plantations and tending work is countered by the fact that, for the same final 
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Outturn of valuable timber, far greater staff and labour would be required for 
other methods such as establishing and tending scattered gaps or scattered 
natural regeneration. 

In connection with this method of concentrated regeneration under shade, 
the possibility of introducing a modified form of taunpya by raising such shade 
bearing crops as cardamoms is worth considering. 

As stated, the tendency of the times is towards demanding that our ever- 
green forests should be so managed as to give the full timber outturn they are 
capable of, and it is probable that concentrated artificial regeneration will 
achieve this more effectively than any other method in forests in which prolific 
natural regeneration of valuable evergreen species is absent. 

A problem which is exercising the minds of those responsible for regene- 
rating evergreen forests in Madras as much as any is the selection of species. 
Most of the species which appear to be fairly easy to regenerate are of limited 
value ie.a., Palaquium, D/isnn/Imn, ('alophyllum, (UtUenia, Ilardwickia phmata, 
Poecilonairon , Valeria), and except in unusually favourable circumstances, do 
not cover the cost, of extraction. Mesua and II open are at present valuable for 
sleepers but it is considered unlikely that wooden sleepers will he in sufficient 
demand 100 years hence as to make them saleable. Mesua is too heavy and 
cross grained for a general utility timber. The demand for TTopea for general 
purposes is limited practically to the coastal towns of South Kanara. Gluta 
iraravenrica is a good ornamental timber, but is likely to have a restricted 
demand. Artncarpus, Acrocarpns and Sunetenia macrophylla are timbers 
which will probably always find a sale, but the first of these is very susceptible 
.to damage by animals at all stages of its existence. The last two are also 
susceptible to browsing and are not true evergreens, and in concentrated 
plantations would change the nature of the forest. Scarcity of seed in most 
years is a further difficulty with Acrocarpns. Diptcrocarpns hourdilloni is con- 
sidered a possibility but it is doubtful whether the timber will sell as well as 
Uopea. Michdia champaca has been suggested but it is not. known on the local 
markets. There are scarcely nny of these species on which one would feel 
justified in sinking money in regenerating them artificially at considerable 
expense, A'rtoearpns, mahogany and Acrocarpns being possible exceptions, but 
even these have their objections. Perhaps the best, solution would he to ask the 
Forest Economist to recommend evergreen species of undoubted excellence for 
general utility purposes and which, if grown so as to produce regular supplies, 
would find a ready demand in almost any market, and to experiment, with these 
and discover which can be successfully regenerated artificially under evergreen 
conditions. It appears to be a waste of time and money to experiment with any 
but the species that are likely to he readily saleable at a profit in the future. — 
M. V. Laurie. Silviculturist. 

(tv) Forest Economist, Forest Research Institute. — With reference to the 
selection of species for evergreen forests, I am of opinion that the difficulty of 
utilising the present “ useless ” trees in evergreen forests will largely dis- 
appear with the introduction and extension of preservative treatment in India. 

The unpopularity of a large number of such species is due to their beiug 
(i) refractory to seasoning (cracking, splitting, warping and “ movement ” in 
use), or (H) non-durable against the ravages of termites, borers and fungi. 

Preservative treatment will remove (ii) altogether and will render the 
most perishable wood as durable as teak if not more so. This is a most 
import ant consideration as it immediately opens up a large field for the use of 
formerly “ useless ” woods, and turns them into really serviceable timbers for 
outdoor' use. house construction, and superstructures of all kihds. 

Apart from this it is however necessary to maintain a supply of higher 
class timbers for furniture, cabinet making and interior fitments and from a 
purely utilisation point of view I would suggest the following species as being 
those for which there will always be a market 

Artocarpus hirsuta. — A timber which is usually looked upon as the equal 
of teak. Tt is durable, steady, and one for which there will 
always be a ready market. 

Swietenia macrophylla . — A first class cabinet wood. Steady and ensv 
to season and a timber which should always command a good sale. 
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Pentace burmanica. — A most useful timber for many purposes. Usually 
free from knots and blemishes and easy to work. 

Cliukrasia tabularis. — An exceptionally steady wood of the mahogany 
family. Often finely figured. Has the reputation of never giving 
trouble after it is made up. 

Pterocarpus macrocarpus. — An extremely strong durable hard wood of 
exceptional merit. Very steady and approaches teak in this 
respect. Is considered to be the best all-round timber next to teak 
in Burma. 

Uopea ndorata.—- A timber which in Burma is considered unrivalled for 
1 boat-building and structural work. It is a very durable and steady 

wood and owing to its great strength and toughness it is always 
in demand for railway carriage and wagon work and bridge con- 
struction. 

Dipterocarpus spp. — The gurjans are usually first class general utility 
timbers, but they are not very durable. If given preservative 
treatment they are equal to the best, and treated gurjan in Burma 
proved to be superior to teak and pvinkado in teredo infested 
waters. 

Hopca parviflora. — Similar to Uopea odorata, but much heavier. Very 
steady and durable, and where great strength is required cannot 
be bettered. 

The above species will give you something to work on. I quite realise there 
are difficulties about raising crops of some of these species, but from a purely 
utilasation point of view, they are amongst the timbers which merit earnest con- 
sideration. 

If a mixture of white “ box ” woods is required I would suggest Dysoxylum 
malabaricum and Vatcria indica. Other woods of the samo description aro 
Canarium euphyllum and Sideroxylon longepetiolatnm, both common evergreens 
in the Andamans. The timbers are very useful white woods popular for box 
making and match manufacture. The last named is an exceptionally fine white 
wood which should always command a ready market. 

Finally, I would suggest that Xylia dolabrifornns is a tree worthy of intro- 
duction if this is possible. The wood is superior to Xylia xylocarpa, and in 
Burma the tree grows to magnificient proportions and the timber is unrivalled 
for great strength and durability. It is probably the finest sleeper wood in the 
world. — II. Trotter. 

(y) Andamans, — The Central Silviculturist has correctly summarised our 
position in the silviculture of evergreen forest. We are now tackling gurjan 
especially in the hill evergreen areas and have progressed a little further than 
appears from Mr. Champion’s note. In Kyitaung, a tvpical hill evergreen 
area of 75 acres with climatic climax vegetation, and in Guitar Island an area 
of 10 acres with preclimax vegetation were experimentally treated last year, 
clearing all undergrowth and raising the canopy to 30 and 40-ft. The recruits 
with those already on the ground have responded very well to the treatment. 
Fortunately we generally have a fair amount of gurjan advance-growth in 
nearly all gurjan areas sufficient to give us more trees than are available at 
present if we can only secure their survival. 

In Guitar Island due to very heavy felling in the past and consequent 
difficulty in the subseouent manipulation of the canopy, about 50 per cent, of 
the seedlings died. There was no advance-growth in the area. Both the 
areas — particularly Kyitaung — are now well stocked though not, to the same 
extent as that found in deciduous and semi -deciduous areas. The gaps are 
filled up with other useful species. First weeding has just been done and the 
canopy is being raised to 60-ft. according to the requirements of the crop. 

Though the new crop is nearing completion of i'ts second season and there 
is every chance of its ultimate success, it is too early to be exposed to public 
gaze. — B. 8. Chengapa, Assistant Forest Officer. 

L1FRI 
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(vi) Burma. — I stand by my remarks in the Myitkyina Working Plan. I 
have been correctly quoted. As regards the proposals for future work — 

(t) I suggest that the first thing to be done is to make lists of species of 
economic value. Only in connection with those should experiments 
and observations be made. 

(it) A point that requires experiment with is the easiest method of des- 
troying unmarketable evergreen in places where it might with 
advantage be replaced by marketable deciduous species. 

In the Shwcli (Mongmit division) I have let Kachin taungya-cutters into 
one or two reserves of the evergreen + a, little magnificent teak type in the hope 
that the resulting fires will kill off the evergreen and let the teak spread and 
live. — E. W. Carroll, Conservator of Forests. 

( vii ) Coorq — (a) Note by Mr. Robinson, former Chief Forest Officer . — 

I. The views I held at the end of my time in Coorg were that the forest was built 
up of a number of distinct types or zones, and that our practical experience of 
exploitation and regeneration was confined to a comparatively small area, and 
that therefore conclusions drawn from past work should be applied, even within 
Coorg, with great caution, and that I was quite unable to suggest that they were 
applicable to forests outside Coorg. 

Since then T have worked in important rain forests in two of the Malabar 
divisions, without seeing any area comparable with Makut and I realise more 
than over the need for caution before applying elsewhere conclusions formed in 
Coorg. 

II. Mv conclusions, based on a study of such of the felled areas as came up 
for “ rubbish felling ” in mv time (i.e., the removal of useless pole and tree 
growth generally 5 years after the timber felling) were that heavy felling in 
the first instance was in no wav a disadvantage, and that, no restriction need be 
placed against the removal of any tree or pole found utilisable, and no advantage 
was gained by leaving seed bearers. Also that felled over nreas get completely 
overrun with secondary growth such as Lee a sambimna, without any noticeable 
quantity of deleterious growths such as creepers, and that this secondary 
growth servos as a very good cover for the advance and seedling growth of 
good tree species, Also that the presence of unsaleable trees and poles served 
little purpose and the sooner thev were removed the better. And that by such 
means it was probable that the felled over area would eventually be found to 
be stocked with from 300 to 1,500 per acre, representatives of the 8 or 9 principal 
timber species, mixed with but not suffering from a sufficiency of other vegeta- 
tion to complete the stocking of the ground. 

III. I was, as opportunity occurred, applving these conclusions in fellings 
subsequent to 1925 and the inspections recently made bv Mr. Mitchell, Chief 
Forest Officer, go to show that the regeneration I had observed in the older 
nreas lias continued to flourish, and that the regeneration anticipated has been 
obtained in the later areas. 

(b) Note by the Chief Forest Officer. — The Ghat forests are situated 
generallv on steep hill sides, thickly clad with tree growth from an altitude of 
some 2,500 feet above sea level down to the streams in the valleys below. The 
miner parts of these streams are cascades or else their beds are so thicklv strewn 
with boulders as to preclude the possibilitv of log floating in any systematic 
manner. At the sea coast there is a market for the timber and the coast, towns 
are obviously the destination to which it should be sent. 

Past History. — In 1911 the forests lying to the west of Urti on the mnin 
road was a iracfless un-inhabitated jungle on difficult steep slopes. Some of 
the species, for example poon, Artocarpns hirsuta and Hopea parvifora were 
known to be of value, but the majority were unknown to the coast t.imbefc dealers 
and had the local reputation of being useless. TTnder the permit system con- 
tractors in the past had extracted the more valuable timber from the compara- 
tively accessible slopes above the Barapole river. Slopes within “ Elephant 
haul ” of the river have been despoiled to a great, extent. Elsewhere the re is 
virgin jungle. r •» 'try 

As a result of discussion with Inspector-General, Mr. Tireman. Deputy 
Conservator of Forests made a cart road from Urti to Sollekolli which is three 
miles. Later on this was abandoned, its cost having been covered more or loss 
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by timbor extracted. This method of working was too expensive and the 
capacity of road being limited, the question of constructing a tramway was con- 
sidered. Technical advice was obtained. In early 1918 there was a big demand 
for timber suitable for aeroplane propellers. After discussions the Govern- 
ment of India sanctioned the scheme and the work was started in June 1918. 
However after the armistice the urgency of the undertaking must have 
diminished considerably. About 3,000 tons of Calophyllum were felled and 
dragged ready for removal when the tramway was completed. The Inspector- 
General of Forests remarks in a note “ This timber is being feUed in any x>art 
of the valley from which it can be extracted without too great difficulty and the 
operation is therefore nothing more than lumbering and is doing no good to 
the forest. But apart from this I consider that our efforts should now be 
directed at regenerating the forest properly and at the removal of scattered 
trees throughout the area, either of poon or any other species in particular.” 

Mr. Bennett estimated that the total area of evergreen forest in Coorg 
which could be worked was at least, 100,000 acres, i.e., an annual coupe of 650 
acres on a rotation of 150 years. Sir G. Hart was of the opinion that timber 
be extracted departmentally by tramway und floated from the depot to the 
coast, and that small quantities of unknown timbers should be sent to the coast 
to test the market. He estimated that average final yield of saleable timber 
would be about 25 tons per acre. 

The estimated cost of the tramway was Rs. 9,47,000. 

Calculation of t-imber yield from Barapole valley. — Total area of valley as 
accessible is 28,478 acres. Of this 20,241 acres have been stock mapped. The 
stock map shows 3 qualities of forest and unproductive area. 

I class area. — 2,700 acres or 13.5 per cent. — Yield 26 tons and over per 

acre. 

II class area. — 4,325 acres or 21.5 per cent. — 11 to 25 tons per acre. 

III class area. — 3,224 acres or 16 per cent. — 4 to 10 tons per acre. 

Unproductive area. — 9,992 acres or 49 per cent. 

However it must not be forgotten that as floods in 1924 washed away the 
tramway, these areas will not be so accessible. 

Regeneration fellings in Barapole valley during 1919-21 . — As prescribed 
by Inspector-General of Forests in his note, dated the 23rd January 1919, para- 
graph (i) and (/■/•), regeneration fellings, as an experimental measure, were 
carried over 1,000 acres, in the following five different methods, during 
1919-20 : — 

(1) Method of felling. — Leave second storey and leave 70 to 100 trees 

per acre in upper storey. 

(2) Method of felling. — Leave second storey and leave 35 to 48 trees per 

acre in top storey. 

(3 Method of felling. — Fell all lower storey trees and leave 35 to 48 trees 

per acre in upper storey. 

(4) Method of felling. — Fell all second storey and leave 70 to 100 trees 

per acre in upper storey. 

(5) Method of felling. — Fell upper storey and leave lower storey. 

During 1920-21 a further 490 acres were under regeneration fellings under 
method (1). This area was again felled in early 1922 according to a method 
of modified clear fellings. In this all saleable timber was extracted, wliilst 
useless species and immature poles of good species were left standing. When 
the young growth in this area is sufficiently developed the procedure was to 
girdle shade trees both good and bad. 

One weeding was done in 1920 over the whole area and wherever necessary 
a second weeding was also done. In 1921-22 the whole of this 1,400 acres was 
weeded twice. 

Observations for 1.920-21 which are mentioned in the Administration Report 
for 1920-21. — There are, however, better results in the regeneration of valuable 
species, where the second storey trees were completely removed. The conclu- 
sions to be drawn so far from experimental fellings are that 35-48 top storey 



102 


Item 9.] 

trees per acre are not too few for regeneration purposes and that the second 
storey trees should be removed. 

An enumeration over ten per cent, plots in each of the five different intensi- 
ties of fellings above mentioned, revealed the following results : — 

I method of felling — 2,040 seedlings per acre. 

II method of felling — 1,750 seedlings per acre. 

III method of felling — 2,250 seedlings per acre. 

IV method of felling — 2,830 seedlings per acre. 

V method of felling — 1,320 seedlings per acre. 

Observations in 1921-22 ivhich are mentioned in the Administration Report 
for 1920-21. — Results of previous years, experimental fellings in the Ghat 
forests have shown that seedlings over about 4 feet in height do best in full 
light, whilst plants below 4 feet in height cretainly suffer if exposed to full 
light, specially so with Hopea parviflora which is perhaps the most important 
species to be encouraged. The method that is to be adopted for future working 
is to extract saleable timber and leave standing useless species and immature 
poles of good species. This leaves what is found in practice to be sufficient 
shade for the young growth. When the latter is sufficiently developed the 
procedure will probably be to girdle Ihe shade trees both good and bad. This 
method also is not found to be inconvenient for logging purposes. 

Observations on 400 acres where modified clear fellings were carried in 
1922-23. — The regeneration is doing very well and we can be satisfied with the 
method. An enumeration in November 1922 showed 800 to 1,000 seedlings and 
established young plants of good species per acre. Hopea parviflora is the 
largest ingredient ; at the end of hot weather of 1923, the number of plants 
surviving was slightly augmented if anything. 

Regeneration areas 1919-21 ( Consists of 5 sub-coupes).- — Sub-coupe 1 . — 
(Inspection on 5th September 1934). — Timber felling leaving second storey and 
leave 70 to 100 trees per acre in the upper storey. 

The uatui'al regeneration is not plentiful and the existing regeneration is 
mostly under 5 feet. This gives-thc impression that overhead light is essential 
to encourage what there is on ground. 

The floor is clean and an enumeration gave 30 trees per acre of the first 
storey. The growth is dense and the canopy is about 0.8. Many big trees must 
have been removed during the time the tramway was working and this must be 
the reason for the limited number of trees in the upper storey. 

Enumeration on 15th September 1934 gave 700 plants per acre. 

Sub-coupe. 2. — Timber felling. — Leave second storey and leave 25 to 48 
trees in the upper storey per acre. 

Here the regeneration is better than in sub-coupe 1. Enumeration on 15th 
September 1934 gave 870 plants per acre. 

There are on an average 30 trees per acre in the upper storey. Regenera- 
tion close to tramline is mostly within 5 feet and those higher up are better in 
height growth. 

Sub-coupe 3. — Timber felling. — Fell all lower storey trees and leave 35 to 
48 trees per acre in the upper storey. 

Here the regeneration is decidedly -better. An enumeration on 15th Sep- 
tember 1934 gave 1,370 plants per acre. 

The floor is clean and there are many trees in the pole stage, both of 
important and miscellaneous species. 

There are on an average 30 trees in the upper storey. Almost pure patches 
of Dipterocarpus indicus in pole stage are seen. 

Sub-coupe 4. — Timber felling . — Fell all second storey and leave 70 to 100 
trees per acre in the upper storey. 

The natural regeneration is plentiful Dipterocarpus and Hardwickia 
pinnata are mostly seen and certain amount of over head light is necessary to 
encourage what there is on the ground. 
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The floor is clean and there are on an average 30 to 40 trees per acre in the 
upper storey. Higher up there are many saplings of important species and 
good patches of Hopea parvifiora, Calophytlum tomentosum, Dipterocarpus 
indicus, etc., are seen here and there. Many trees of big size must have been 
removed during the time the tramway was working and sufficient opening must 
have been created to have given scope to the development of regeneration on 
the ground. I saw some beautiful spars of poon in this area. 

Enumeration on 16th September 1934 gave 850 plants per acre. 

Sub-coupe 5. — ( Kariahole ) Timber jell ivy. — Fell upper storey and leave 
lower storey. 

In the western half the regeneration is good and we have some promising 
poles of Artocarpus hirsuta, Hopea parvifiora and poon. To the east there is 
some reed and natural regeneration is not plentiful. 

An enumetntion on 16th September 1934 gave 560 plants per acre. 

1922-25 area. — Sollekolli. — This is an area where a modified clear felling 
was carried out in 1922 over about 400 acres. A rubbish felling was carried 
out in 1925. Nothing has been done since. 

An enumeration over 5 acres was done in 1929 and 372 seedlings of valu- 
able species were found per acre. On an inspection on 17th September 1934 of 
this coupe, we saw natural regeneration of Dipterocarpus indicus, Hopea 
parvifiora and Hardwickia pivnala of 2 feet and over up to poles of 40 feet in 
height and 12 inches in girth. 

The regeneration is very good. On enumeration we got 700 plants per acre 
and most of these are over 8 feet in height. The floor is clean and some canes, 
reeds and other useless growth are also found. 

However from an inspection of this coupe, one would form an impression 
that the heavier the fellings the better the natural regeneration of valuable 
species. 

Quantity of timber extracted after 1924. — In 1923-24 an enumeration over 
Sollekolli and Mcmonakolli valley was carried out, with a view to provide a 
5-year tentative working scheme. On this basis small areas have been selected 
for exploitation from 1926 onwards and .1 propose merely to give an account of 
what was done in those areas and what my impressions were on the inspection 
of these five year coupes on 15th September 1934 and 16th September 1934. 

Urti coupe 1926 . — Area 75 acres. Elevation 1,250 feci. — In this area all 
saleable timber* was extracted in 1923-24 leaving one seed bearer per acre. In 
1926, a rubbish felling was done, which consisted in the removal of all useless 
species. Nothing has been done since then. In 1929 three small plots of 30 
cents were selected in different parts of the coupe and a detailed enumeration 
of valuable species (seedlings, saplings and poles) was made, according to 
which it was calculated there were 700 seedlings, poles, etc., per acre. 

At first one would gather the impression that except for a mature valuable 
species retained here and there, that a clear felling had almost been done. No 
middle aged trees are seen in this area and a uniform growth of trees in pole 
stage is present in the area. There is profuse regeneration of Hopea parvifiora, 
Dipterocarpus indicus and the height growth varies from 5 to 15 feet. Regene- 
ration of Hardwickia pinnata and Artocarpus hirsuta is fairly good and com- 
mon. Hopea parvifiora regeneration is scattered throughout and appears 
dominant. 

An enumeration in three plots of 10 cents each carried out on 17th Septem- 
ber 1934 and working on a proportionate basis it was calculated there were 400 
seedlings, poles, etc., per acre. 

Urti coupe 1927.— Area 63 acres.— Elevation l^oo feet.— In this all saleable 
species of 4 feet girth and over were cut. Immediately after extraction a 
rubbish felling was done, i.e., all useless species above 4 feet in girth were 
removed or girdled and no weeding was done and the area left as it was. 

* Saleable timber include# all valuable species of four feet and over in girth. 
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21,905 eft. of timber was extracted and an amount of Es. 4,247 was realised, 
including the lease amount of Es. 1,050. 

On viewing the area from the opposite slope one would think that a clear 
felling had been done. Only a few mature trees of valuable species are left here 
and there. The floor is clean and some canes, Macaranga and soft wooded 
species are seen scattered over the area. The regeneration of Dipterocarpus 
indiens was profuse and that of Hardwiekia pinnata, Artocarpus hirsuta and 
Hopea, parviflora was fairly good. The regeneration of Hopea parviflora and 
Dipterocarpus iudicus was on average about 12 feet. 

There are no trees of middle aged valuable species present in this area and 
1 think either they were removed at the time of working or never existed at all. 
There are indications that only in natural gaps these middle aged valuable 
species are louud and any natural regeneration on ground is suppressed or 
stunted by the heavy shade of the trees in the top storey. 

Here three plots ten cents each were enumerated and on proportionate basis, 
660 plants per acre were found. The height of seedlings, poles, etc., varied 
from 2 feet up to 40 feet and over. There are some good poles of valuable 
species over 12-ins. girth in this area. The particulars of enumeration are 
given in the list, enclosed. 

Urti coupe 1928. — Area 127 acres. — Elevation 1,200 feet. — ( Three patches 
of 17, 33 and 77 acres). — Tin* same method of felling and treatment as for the 
1927 coupe. 

In all 56,941 eft. of timber was extracted including 18 poon spars and an 
amount of Rs. 12,096 was realised including the lease amount of Es. 3,050. The 
regeneration of Hopea parviflora, Hardunckia pinnata and Dipterocarpus 
indicus was abundant and other important species fairly good. Three one 
square chain plois were laid out in the three different patches and seedlings 
enumerated. On proportionate basis we calculated 1,220 plants per acre. 
Seedlings varied in height from 2 feet and over up to poles of 30 feet. 

Considering the nature of felling carried out, one would expect to see a 
thick growth of creepers, canes, etc. But on inspection I found the floor clean 
and natural regeneration of valuable species very conspicuous. 

Urti coupe 1929. — Area 118 acres. — Elevation 1A50 feet. — The method of 
working and treatment, is the same as deserbied for 1927 coupe. 

Here 17,645 eft. of timber and 14 poon spars were extracted and Rs. 6,453 
was realised, which includes the lease amount of Rs. 3,600. 

The natural regeneration of Artocarpus hirsuta, Hopea parviflora, Diptero- 
carpns indicus and Hardieiekia pinnata was profuse. All stages of growth from 
seedlings 2 feet, up to poles over 15 feet high were seen. Regeneration of 
Vateria indira was not seen. Enumeration on 17th September 1934 over 30 
cents gave 800 plants on an acre. 

The floor is fairly clean and some parts of the area are covered with reeds 
and canes. Leea, etc., are also seen. It is very interesting to see poles of 
15-ins. girth and over of Artocarpus hirsuta. Palaquium ellipticum, Dysoxylum 
malabaricum and Hopea parivflora throughout this area. The absence of 
large I roes was most poticeable. 

Urti coupe 1930 — Area 124 acres (in 2 patches of 55 and 69 acres). — 
Elevation 1.500 feet. — In 1930 all saleable species of 4 feet girth and over wore 
cut. Immediately after extraction a rubbish felling was done over 55 acres, 
i.e.. all useless species above 4 feet in girth removed or girdled. In the 69 acre 
patch un rubbish felling was done. 

An enumeration was done in 1931 over one acre in the 55 acre tub-coupe 
and 1,277 seedlings, saplings and poles were enumerated. 

On 17th September 1934 an enumeration was done in these two different 
coupes and on a proportionate basis, I ealendated 1,920 plants in the 55 acre 
patch and 2.170 plants in the 69 acre patch. 

An inspection of coupe revealed that the regeneration of all important 
species was prolific and at all stages up to poles 40 feet high. 
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In the rubbish felled patch the floor is fairly clean and has only some reed 

growth. The regeneration of Hopea was more noticeable. In the other patch, 
where no rubbish felling was done the floor was clean and regeneration of 
Palaguium ellipticvm , Dipterocarpus indicus and Ccdophylhm foment osum was 

very noticeable. 

I noticed some c lim bers, which need cutting down. All the same the 
regeneration in these two different patches is splendid. This successful re- 
generation must be due to having carried out rubbish fellings immediately after 
extraction of timber in the one case and in another to having admitted sufficient 
light by the opening created by the removal of trees of exploitable size. 

In this area 47,586 eft. of timber was extracted and an amount of Rs. 8,926 
was realised including Rs. 1,800, the lease amount. 

1934 coupe. — Kerti block . — At the last Silvicultural Conference held in 1929 
a resolution was passed that till more was known about regeneration of ever- 
green forests no heavy fellings should be encouraged. However in Coorg we 
thought it advisable to test the timber market for evergreen species and in 1983 
a coupe of 50 acres was selected in Kerti reserve. 592 trees 4 feet and above in 
girth were marked for felling, but only 257 trees were felled and 379 logs were 
prepared. Thirty-six trees were found hollow and the rest were left standing 
as being too big or being unfit for commercial purposes. 

The number of gaps created was 12(5. In June 1934 Hopea parviflora seed 
was dibbled G-ft. X 6-ft. in each gap, but this has proved a failure. In July 
natural seedlings of Hopea were transplanted into the gaps and an inspection 
on 9th September 1934 revealed that they were healthv and doing well. Fn 
some gaps Burma bamboo cuttings were introduced and in many cases have 
taken. 

On 19th September 1934 a detailed enumeration of natural seedlings was 
made in each of these gaps and also for ten feet outside. 

It. is very encouraging to see the regeneration already on ground. 
Seedlings of Hopea parviflora. Valeria indica . Hardmchia ' pinnata and 
Dipterocarpus indicus are coming np very well and are from 2 feet to 6 feet 
high and the impression one would form is to concentrate on these saplings for 
the next two or three years, removing the storey immediately over head. 

This coupe has been divided into 5 strips. The gaps have been located 
on the coupe map and particulars of enumeration will also be noted on the 
map. 

It is now proposed to keep four strips as they are and concentrate on the 
regeneration in gaps and on their edges. Tn the other strips a rubbish felling 
will be done during the year. Certain number of plots will be laid out in these 
two treatments and the development of regeneration will be watched and 
compared. 

Thalapathi Irpu {Hopea parviflora) area. — Mr. Tirenmn in 1921 refers to 
this Hopea area of 16 acres in which all trees other than Hopea were felled or 
girdled in 1918. From 1918-23 climber cutting was done everv year. I must 
say the results are most striking as it gives one the impression" of a pure 
plantation of Hopea. The average height will be about 60 feet and girth 
12-ins. I should imagine a thinning out is reouired. It is the best regeneration 
seen so far. During inspection we noticed that Hopea 20-ft. high was coming 
up very well in the Burma bamboo plantation. 

General— \\ was most noticeable that valuable species 11 feet and above in 
giith when felled were hollow. (Tn 1934 coupe 36 trees were found hollow). 
So in future it is deemed advisable to restrict felling from 6 feet to 10 feet as 
trees between 4 feet, to 6 feet in girth have no commercial value on the coast. 

The valuable saleable species are as follows and their present market value 
is noted against each : — 

3. Vateria indica . — Market value Rs. 6-0-0 per candv (of 14 cubic foet). 

2. Hopea parviflora. — Market value Rs. 28-0-0 per candy. 

3. Dipterocarpus indicus. — Market value Rs. 12-0-0 per candy. 
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4. Hardwickia pinnata. — Market value Bs. 8-0-0 per candy. 

5. Calophyllum tomentosum. — Market value Bs. 9-0-0 per candy. 

6. Dichopsis elliptica. — Market value Bs. 10-0-0 per candy. 

7. Artocarpus hirsuta. — Market value Bs. 25-0-0 per candy. 

8. Artocarpus integrifolia. — Market value Bs. 30-0-0 per candy. 

9. Mcsua ferrea. — Market value Bs. 12-0-0 per candy. 

10. Poon spars. — Bs. 30-0-0 to 50-0-0 per candy. 

11. Burma bamboos. — Bs. 50 per 1,000 bamboos (even now these bamboos 

can be sold for Bs. 10 per 100 at the site). 

12. Ordinary bamboos. — Bs. 50 to 100 per 1,000 bamboos. 

13. Reeds. — (Ocblandra spp.). — Bs. 3 per 1,000 reeds. 

Conclusion . — By an inspection of the areas worked since 1919, I am inclined 
to adopt the following system of exploitation in the Coorg evergreen forests. — 
Trees above (I feet in girth should be extracted and those above 11 feet, must 
be girdled or left to die a natural death. 2 to 3 trees per acre can be left, in the 
top slorey as seedbearers. Immediately after extraction a rubbish felling, 
consisting in the removal of all useless species must be done. It is seen from 
experimental fellings that to promote natural regeneration already existing 
on the ground the removal of second storey trees is most essential. By 
adopting the above system, we will be removing many of the second storey 
trees and sufficient opening will also bo created in the top storey. It is 
important to protect all growth of valuable species of trees below 6 feet in girth, 
during extraction. — J. E. M. Mitchell. 


Report of Debate. 

Mr. Laurie. — As the ground has been covered so comprehensively by 
Mr. Champion in his note, I will merely deal with the points discussed in Oom- 
mittee affecting the resolution that I am about to propose. Mr. Champion’s 
note was circulated to all Provincial Silviculturists interested in this subject 
for comments. Beplies were received from Assam, Madras and Bengal. Coorg 
has sent in a long note on artificial regeneration in that province and the Forest 
Economist has furnished a useful note on the types of timber that are likely 
to he of value in the future and should he considered for artificial regeneration 
operations. 

The Resolution passed at the 1929 Conference read as follows : — 

“ Resolved that this Conference draws the attention of Provinces con- 
cerned with tropical evergreen forest to the desirability of solving 
regeneration problems before proceeding with heavy fellings. 

This Conference generally agrees with the proposals for policy and 
research in the Central Silviculturist's note. 

Further it is recognised that results of evergreen research work cannot 
adequately be expressed without reference to the forest .sub-types 
( within the category ‘ rainforest ' or ‘ tropical evergreen ')■ 
Local Silviculturists, in consultation with the Central Silviculturist 
should try to draw up a classification of sub-types.”. 

With regard to the first part of this resolution, generally speaking no heavy 
fellings have taken place in our evergreen forests, and the exceptions to this, 
namely the clear fellings in Bengal and the heavy fellings in Assam have both 
been done in conjunction with svstems of regeneration that have proved, at any 
rate in the early stages, to be effective. 
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The last part of the resolution deals with the question of evergreen sub- 
types. The necessity of such a sub-division cannot be doubted. This is well 
illustrated by the ease of sal where it was found that prescriptions for manage- 
ment and regeneration drawn up for one locality could not be applied to another. 
To solve these problems a co-operative investigation was undertaken which has 
resulted in the sub-division of sal forests into no less than 13 sub-types for each 
of which separate suggestions for management, regeneration and research were 
made. If such a sub-division was necessary in the case of forests of a single 
species, it can be imagined how much more necessary and how much more difficult 
the problem of sub-dividing tropical evergreen forest into sub-types for manage- 
ment and research purposes would be. 

This question was discussed in committee and Bengal was of opinion that 
sub-typos in their evergreen forest were few und well defined and are easily 
recognised. In Assam the economically useful evergreen forests appear to 
consist more or less of a single climax association with hoUonp ( Dipterocarpus 
macrocarpus ) and nahor ( Mesua ferrm) as the chief species,, with serai stages 
containing more and more Termimlia mt/riocarpa and becoming more and more 
deciduous the further away from the climax type the forest is, and no special 
sub-division of climax types is called for. 

In South ludia the position is different. There are a very great number of 
sub-types, some fairly distinct but often merging imperceptibly one into another. 
Since the last conference, until one notable exception, very little has been done 
to elucidate these sub-types. The exception referred to is Mr. Venkateswara 
Aiyar’s attempt at classification of the Palghat evergreen forests. This is men- 
tioned in more detail in Mr. Champion’s note, and it is sufficient here to say that 
it gives us a good example of the lines we should try to work on. The types 
should however be recognised by the ecologically dominant species regardless 
of whether they are economically valuable or not. The necessity for this recog- 
nition of sub-types in evergreen forest in South India has been agreed to in 
committee by the delegates from Mysore, Travaneore and Madras, and a 20 - 
operative investigation appears to be a perfectly practical proposition, and will 
accordingly be included in the resolution on this item. 

Dealing next with the question of natural regeneration, the present posi- 
tion in the different provinces is given in detail in Mr. Champion’s note, and 
need not be repeated here. Generally speaking, in most localities natural 
regeneration is insufficient for the normal regeneration of the forest with certain 
exceptions, notably Coorg and some of the Dipierocarp forests of North-East 
India. Where natural regeneration is found the problems are to discover the 
best ways of inducing it and of getting it up into the top canopy after recruitment 
has been obtained, and Mr. Champion has made proposals for future work in 
Ins report. 

As has already been stated, artificial regeneration has frequently to be 
resorted to. A considerable amount of work has been done since the last con- 
ference in determining the best methods of artificially regenerating evergreen 
forests, and the most outstanding result has been the successful regeneration of 
clear-felled areas in Bengal using cover crops to give the necessary shade during 
the extreme youth of the plants. The species with which the most promising 
results were obtained were Dipterocarpus turbinatus and Artocarpus chaplasha. 
In Madras systematic research has been going on to determine the best species 
and methods for planting in evergreen forests both under complete shade und 
in gaps, but although a great deal of useful information has been acquired, no 
completely reliable method of regenerating evergreen forest artificially has yet 
been discovered. Later work is being directed towards discovering whether 
successful plantations can be raised under the top canopy after removal of the 
middle and lower storeys. Artificial regeneration work in other parts of India, 
notably the Eastern Himalaya and the Andamans has been progressing. Results' 
are described in Mr. Champion’s note, and he has summarised the requirements 
for further investigations under the headings of : — 

(1) Determination of the best procedure for establishing artificial 
regeneration with respect to manipulation of the several canopy 
layers including ground weed 

(o) Prior to major fellings under shelter-wood. 


L1FRI 
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(b) With and subsequent to major fellings in filling gaps, and 

(2) Artificial regeneration in larger clearings either in departmental 
plantations or in taungya plantations on the lines initiated in 
Bengal. These suggestions are amplified in the later paragraphs 
of' Mr. Champion’s note, and the economic advantages of regenera- 
tion in compact areas, as well; as their advantages from the point of 
view of easier management, are emphasised. Another very strong 
argument in favour of compact regeneration areas is the possi- 
bility of fencing them economically against browsing. 

The question of what is permissible si lvicultu rally and economically with 
regal’d to the intentional displacement of an evergreen forest type by more 
valuable deciduous or semi-deciduous species is one on which a policy should be 
laid down. In many cases it cannot be disputed that the effect of clearing ever- 
green forest is to alter growth conditions, — both soil and climate, back to those 
of the moist deciduous type and that in such cases plantations of deciduous or 
semi-deciduous species may be successful. On the other hand evergreen forests 
where the climate is well within the tension line dividing the type from the 
moist deciduous will probably revert to evergreen conditions fairly rapidly 
whatever species is planted on them and plantations of teak, for instance, in 
such areas have proved failures. As Mr. Champion says in his note : — ■“ such 
forest must be maintained as evergreen unless it can be proved beyond cavil 
that a departure violating our present knowledge of biological processes is 
possible and profitable.” 

Regarding selection of species for artificial regeneration of evergreen forest, 
Mr. Trotter in his note advocates planting timbers that are valuable for general 
utility purposes in preference to sleeper woods or heavy constructional timbers, 
as the future of the latter is not so assured. 

(The resolution as given above, on page 137 was then proposed.) 

Mr. Trailer . — I don’t want that remark of Mr. Laurie’s to be interpreted 
to mean that the wooden sleeper has gone. I consider- — and I think most people 
do so now — that the future tendency in India will be towards the preservation 
of non-durable wood as against the use of well-known durable woods. Wood 
preservation in America and Europe has now become such a general feature 
that most industries will not consider any wood that is not treated. There is 
no doubt tlmt within the next 20 years or so wood preservation will form the 
main feature of the utilisation of wood in India, and I would like all Silvicul- 
turists to keep this note in mind because it will affect choice of species used. It 
must be remembered that, an ordinary non-durable wood of reasonable strength 
with preservative treatment can be made to become as good as or even better 
than such timbers as teak, sal or deodar. A very inferior wood, for instance, 
which untreated will last 18 months as a sleeper now, can and has already been 
in the line as a treated sleeper for 22 years in large quantities. That just shows 
what can be done by preservative treatment and much of this so-called useless 
wood in the evergreen forest can be turned to as good uses as teak for many 
purposes. Naturally we cannot foresee what tendency is going to be. Neither 
I nor anybody else can tell you what timbers are likely to be required in fifty or 
sixty years’ time. All we can do is to go on the general indications that the 
timbers which India requires now and is likely to require for a number of years 
are : — 

(1) The ordinary commercial woods which are easy to season, whether 

Ihev are durable or not durable, and 

(2) The ordinary white box woods which India requires in very large 

quantities and at the moment has not got, and is importing in 
large quantities. The very heavy woods to my mind are on the 
down grade. 

The seasoning quality of the timber is a very important point. It is quite 
useless to grow timbers that are difficult to season ; nobody will use them. The 
timbers that should be preferred are those that are easy to season regardless of 
their durability as I am certain that within the next few years wood preserva- 
tion will extend all over India. 
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ArtfflHftl Regeneration with the Selection System. 

In accordance with the resolution passed bv the 1929 conference, a further 
report on the experiments on “ yap regeneration ” in Madras was submitted by 
the Silviculturist and circulated to interested provinces (see below). No other 
papers or notes were received, except for a short comment from Bombay. 

The debate was opened by Mr. Trevor and representatives of Bombay, 
Burma, Travancorc, United Provinces and the Punjab took part. Mr. Laurie 
amplified bis report with later information collected on recent inspections. 

Tho following resolution was proposed by Mr. Trevor, seconded by Mr. 
Ramiengar (Mysore) and passed by the conference. 

RESOLUTION ON TTEM 10. 

Resouved that — 

(3 ) Special steps to obtain the regeneration of valuable, species in the Selec- 
tion forest are essential. 

(2) That the investigation of methods of obtaining such regeneration should 
be continued and that the gap method as already prescribed in Madras Working 
Plans afords an opportunity for such investigation. 


PAPER. 


By M. V. Lattrte, Silviculturist, Madras. 

General. — Since the last silvicultural conference, the artificial regeneration 
of gnus in areas of mixed deciduous forest which are worked by selection fellings 
has become a routine measure in several divisions. After three or four years 
experience the method has become fairly standardised in some divisions while 
in others there is still a good deal of experimenting especially with regard to the 
size of the gaps. 

Theory of gap regeneration. — In our better quality mixed deciduous forests 
natural regeneration of useful species and especially of teak is very scanty, and 
docs not replace a fraction of the timber extracted. In all recent working plans, 
the best areas of such forest, — that is to sav those definitely suitable for planting 
teak - are demarcated and put into the Clear-Felling Working Circle, for con- 
version info teak plantations. The remainder of t ho workable forest is allotted 
to the Selection-Felling Working Circle and consists of a poorer quality of forest 
on the whole not considered suitable for clear felling and planting, though there 
are nearly always small areas of plant able quality which are not sufficiently 
large to be worth demarcating and putting into the Clear Felling Working 
Circle. 

The theory of gap regeneration is that wherever a tree has been removed, 
one or possibly more than one tree should he raised artificially in its place, and 
lhat once the gap has been stocked artificiallv the regeneration should be left 
to itself to fight its way to maturity. The method is intended to be an imitation 
of Nature’s method with the extra help of getting the plants artificially establish- 
ed and tended until they are about two years old. The actual method has 
diverged from the theoretical idea to a greater or less extent in different 
divisions, and is carried out as follows : — 

Selection of gaps— A. number of factors influence the selection of gaps, and 
not every gap lhat is caused by felling a tree is suitable for regeneration. The 
best size of gap is a disputed question, and gaps, have varied from small holes 
in the canopy of bamboo forest, about 25 feet square to small “ plantationettes ” 
of a half to three quarters of an acre, made by joining up several natural gaps 
by felling a few trees of useless species which separated them. The standard 
sized gap in the Wynaad division, where this method has become more regu- 
larised than elsewhere is about 50 to 80 feet square and the unit planting area 
is 5 stakes X 5 stakes spaced 6' X 6'. If a larger gap is found, two such units 
and rarely three such units may be planted in this space if there is room The 
unit planting area is however never altered' and by far the majority of gaps 
are of only one unit size. 

The type of the surrounding forest influences the selection of gaps. Rather 
open forest with dense Lantana undergrowth is considered dangerous as the 
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Lantana likely to swamp the young plants before they can get clear of it. Gaps 
in dense bamboo forest are usually too shady, and the hole left by extracting 
a tree is usually so small that it would close up by the growth of the bamboos 
in a few years. The nearer the forest is to the quality considered fit for clear- 
felling and planting the better are the gaps. In poor areas — ( e.g ., Chedleth 
Coupe IT — an open grassy area, with some poor to fair teak, lanky T'crminolia 
crenulatn, A it onnssus latifnlia. Shared talura, Phyllanthns and some wild Date 
palm definitely not fit for clear-felling) — the gaps have given poor early results 
and are not likely to be a success. 

The best gaps are those in well stocked forest of good quality with no 
bamboos and a light undergrowth, and the hole in the canopy should not be 
less than about (10 feet square. Natural gaps not caused by actual fellings are 
utilised where suitable, but on the whole the number of gaps found suitable for 
regeneration in a coupe is much less than the number of trees removed in 
selection-fellings. 

The question of the best size of gap will be more fully discussed later, but 
it may be mentioned here that it is expected that a single unit gap (5 stakes 
square, or 24 feet square planting area), will produce ultimately sometimes one 
final tree, and very occasionally two — the average being probably about 1.33 
trees per gap. A double unit gap would probably produce 3 to 5 final trees. 

The actual method of formation is simple and straightforward. Top ends 
and slash are piled in a low flat rule 3 feel 1o 5 feet high and covering the whole 
planting area with a margin of three to six feet all round and is burnt in Febru- 
ary or March. A light burn of material thinner than one’s arm is found to be 
just as good as a heavier burn, and the very severe burn obtained from large 
levs which go on smouldering for several days is found to be definitely harmful. 
Teak stumps are planted in April. Other species such as Dalhergia latifolia and 
Ptcrorarpus marsupium have been tried round the edges of the gaps, but have 
not been successful chieflv owing to browsing or to suppression by weeds invad- 
ing the gaps from outside. 

T em/inn. — Adhering to the theoretical method of small single gaps, the 
idea is that the beat guard together with one cooly or watcher is able to look 
after and keep properly weeded about 500 gaps — •?>., 250 first year gaps and 
250 second year gaps, and in the Wvnaad this has found to be feasible. The 
Forest Guard looks after his whole beat which may contain as many as 4 years 
gaps ( about 1,000), and he would be there in any case whether there was any 
gap regeneration going on or not., so his pay is not charged as an overhead 
against the cost of gap regeneration in the figures given below. Regarding the 
methods of tending, clean scrapings are done in preference to weed cuttings 
whenever the weed growth begins to get dense. Tn the second year climber 
cutting has also to be done. Conditions vary so much from gap to gap that 
no standardised weeding technique can be laid down. As a general rule more 
weeding and tending is required than in pure plantations. 


Earia results . — Growth varies very greatly in different years’ gaps accord- 
ing to the season and the type of forest, but the following figures give an idea 
of what is attainable in Wvnaad division. 


Year of 
planting. 

Locality* 

Heights 
in July 

Maximum. 

in feet 

1934. 

Average. 

Remarks. 

r> 

1930 

Chedleth Coupe I . . 

18 

8 



Begur Coupe I 

12 

8 


1931 

Chedleth Coupe No. II 

8 

♦ 

Very bad area. 


Begur Coupe II 

18 

10 

Unusually good area, — 





much of it fit for clear 

1932 

Chedleth Coupe I . . . . . . 1 

6 

3 

felling and planting. 


Begur Coupe I 

10 



1933 

Chedleth Coupe III 

12 

3 



Begur Coupe III . . 

15 

3 
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There are no figures available for Mount Stuart gaps but the growth there 
is, on the whole, less than in the Wynaad. Stocking is in almost all cases over 
90 per cent. 

Cost. — In the Wynaad, as already stated, one Forest Guard and one Watcher 
can look after and tend 250 — 1st year and 250 second year gaps, after forma- 
tion. Actually in some years, there have been far fewer gaps made which has 
made the cost go higher than is necessary. The formation cost and tending 
in the first year (including the pay of half a watcher) works out at between 
12 annas anil 1 Rupee per gap, and in the second year to between 4 annas and 
6 annas if over 200 gaps are done. The second year costs consist almost 
entirely of half of the watcher’s pay (Rs. 12 per month). A lit tie tending is 
sometimes done in the third year costing 0 to 21 annas. The total cost of 
establishment is, therefore, in the Wynaad, from about Re. 1-2-0 to about Re. 1-8-0 
per gap of 25 plants (— 0.0206 acres). 

Cost per acre actually regenerated is approximately Rs. 54-8-0 Rs. 72-10-0. 

At Mount Stuart it is more difficult to get an idea of the cost on account of 
the varying size of the gaps, but from counting stakes the following costs wore 
arrived at : — 






First year costs. 


Year. 

Number 

of 

gape. 

Total 
area of 
gape 
acres. 

Average 
area in 
gap 

(acres). 

Total. 

Cost 
per gap. 

Cost per 
acre 

planted. 

Remarks. 





Rs. a. p. 

Rs. A. P. 

Rs. A. P. 


\m 

56 

6-5 

0*116 

761 12 0 

13 10 0 

117 0 0 

Second year costs not 
reliable. 

1932 

50 

3-7 

0 074 

116 8 0 

2 5 0 

44 10 0 

Second year costs 
Rs. 24 » R». 6-8-0 
per acre. 

1933 

30 

1*01 

0 034 

61 9 0 

2 1 0 

61 0 0 


1934 

• * 

6*5 

• * 

300 0 0 
approxi- 
mate 
estimate. 


46 0 0 

Number of gaps not 
known. 


Second year costs will probably be about Rs. 20 to Rs. 30 per acre, and owing 
to the bad regrowth of bamboos and Lantana in much of the area, tending will 
probably have to be continued for at least another two years in the smaller gaps 
and in the worst places. It will be noticed that the average size of gap at Mount 
Stuart is anything from 1 times to 5 times the area of the unit gap in the Wynaad 
and some of the so-called gaps at Mount Stuart, are over half an acre in extent 
and are in fact little plantations. 

Future results . — There are some old gaps regenerated in 1917 to 1919 
in Begur range in the Wynaad in an area in which bamboos had previously 
flowered probably about 1914 to 1915. The Central Silviculturist saw some 
of these gaps when he came down to Madras and was unkind enough to take 
a photograph of a really bad one in which the Lantmia lmd swarmed over the 
top of the young teak poles and bent them over. Even in that photograph 
however a straight pole or two are visible and that is all that is aimed at. 
This work, however, was not quite typical of our present work in that the gaps 
were of larger extent (1 to 11 chains square) and frequently merge into one 
another. The best stems are about 21 feet in girth and up' to about 50 feet 
high already. This forest is mostly of good quality (though badly over- 
worked) and much of it, would be considered fit for clear-felling and planting. 
Lantana, climbers and elephants have done a lot of damage and bamboos are 
beginning to do a good deal of suppression, but in spite of this a large number 
of useful poles are on the ground. The District Forest Officer considers that 
most of the original gaps can still be traced on the ground and that about 75 








172 


Item 10.] 

per cent, of them could be called useful, having one or more straight established 
trees in them. Tn the main, this old example of the method is sufficient proof 
that, in suitable localities, gap regeneration is effective in improving the forest. 

The opposite is the case however at Mount Stuart, where most of the 
gaps planted in 1928 and 1929 have suffered from a gregarious bamboo flower- 
ing and a consequent inundation of Lantana and other climbers, which have 
swamped them. Very few teak are now to be seen. It appears therefore, 
that more care must be taken in selecting suitable areas for gap regeneration 
if success is to be assured. 

Fin a<n ei al justification for gap regeneration . — Every tree that is felled in 
selection fellings yields a profit, after deducing exploitation charges of any- 
thing from 2 annas to Re. 1-4-0 per cubic foot or more according to the species 
and state of the market, — say about Its. 20 to Rs. 30 per tree on the average 
(a conservative estimate). Whatever the figure is, this profit must be regarded 
as a present from Nature as it were, and we are not entitled to pocket it with- 
out making quite sure that the trees felled are replaced. This operation, 
we have shown, costs about Re. 14-0 to Rs. 2 per gap, and, in suitable areas, 
should produce about 1 1|3 trees per gap. It is evident therefore that to 
replace a tree which will give Rs. 20 to Rs. 30— clear profit on exploitation, an 
expenditure of about Re. 1 to Re. 1.-1 2-0 only is required. There are, how- 
ever many fewer gaps than trees felled, but even if the expenditure went up 
to Rs. 10 or more the operation would lie justified in itself, — provided that — 

(1) The method is successful, 

(2) Cheaper or more efficient methods of regenerating the forest can- 

not he found. 

Psgchological justification for gap regeneration . — The beat guard who 
has nothing but protection and collection of grazing revenue to occupy his 
time soon loses interest in his forest. An operation like gap regeneration 
where he has to work with his own hands and sees the result of his labours 
before his eyes is a great stimulus to the subordinate, and gives hirn a new 
interest in his work, and in the forest. 

Likelihood of ultimate success. — in the paragraph on the financial justifi- 
cation of gap regeneration two provisos were made, one ol' which was that the 
method must be succesful. The indications given above are that the method 
is likely to be successful and to give one ami occasionally two trees per gap in 
suitable areas. Though the method has not been tried long enough to be cer- 
tain, it looks as though it is likely to be unsuccessful in — 

(1) i'oor quality areas, which are obviously not fit for teak plantations 

( e.g ., Carts of Coupe ii and ill Chedleth). 

(2) Bad Lantana areas with open canopy (e.g., parts of Coupe III 

Begur). 

(3) Bamboo areas, if a dowering is likely to take place within three or 

lour years ol‘ formation and also if the bamboo is dense and high 
so as to over-shadow the gaps (e.g., Mount Stuart 1928-29 gaps 
and some of the -begur Coupe ill experimental gaps in bamboo 
areas). 

(4) Areas with a dense shady underwood up to half or three quarters of 

the height of the top canopy (e.g., parts of Coupe 1 Begur, where 
the plants have grown so spindly that they have fallen over). 

The method appears only likely to be successful in areas without much 
Lantana or dense bamboo in well stocked forest of good quality fit for planta- 
tions, or oi medium quality not quite fit for plantations. 

(Mo'ik. — This would not apply to the Bombay method of lurge rabx which appear to be 
suited to a poorer quality rather open teak hearing forest. It is only applied to the method of 
raising teak in small gaps in the canopy, 50 to 00 feet square.) 

Summary. —The artificial stocking of felling gaps with teak has proved 
at any rale in the early stages to be a successful method of regenerating mixed 
deciduous forests worked by selection fellings, provided that suitable areas 
are chosen. The limitations of the method as regards suitability of localities 
are now being recognised, and it is not yet known how the trees will develop in 
later years under different conditions. Indications are that on the average at 
least one tree and possibly slightly more will be ultimately obtained per ga 
in suitable areas, and if this is achieved the method will be financially sound 
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Notes. 

Bombay ( Gap regeneration). — The general body of opinion in Bombay is 
against attempting to form small patches of regeneration in gaps in irregular 
forest on account partly of the expense and difficulty of maintenance and partly 
on account of the generally unsatisfactory results obtained. These unsatis- 
factory results are variously ascribed to root competition, drip and shading, 
but may also be attributable in many cases to difficulties of maintenance. 
Cases in which such work has been done in Bombay have been usually with 
teak, and larger areas amounting to delinite plantations appear usually to be 
more suitable. Experience in Bombay therefore endorses the opinion expressed 
in the first part of Resolution 10 of the 1929 Conference. — E. A. Garland, Working 
Plan Officer. 


Report of Debate. 

Mr. Trevor : Gentlemen, I am only opening this debate owing to the un- 
fortunate absence of Mr. Wilson, who should have been here with us this 
morning, but lias had an accident. Since the last silvicultural oouferenc* 
attention has been directed towards methods of maintaining the stock of valu- 
able species under the selection system, and at the very outset 1 should like to 
lay it down as an axiom of forest management that no selection system is a 
system at all unless steps are taken to perpetuate the valuable species growing 
in the forest. Mow what is this method of gap regeneration 1 It was started 
some years ago in the Wynaad by the local staff and is now a prescription of 
several Madras Working Plans. The theory is that after felling in mixed 
deciduous forest, suitable areas where there is complete overhead light are 
selected, the felling slash collected and piled and then burnt and teak planted 
6' X 6' to the extent of approxmately 25 plants. Tending is carried out by the 
forest guard for a couple of years and then the plants are left alone. Cer- 
tain plants in those gaps will survive and thus enrich the mixed nature of the 
crop. If after each felling cycle such work was carried out, an appreciable 
amount of teak would be obtained in these mixed forests. From what. I have 
seen of the deciduous forest of Madras both in the Wynaad and in Mount 
Stuart, I have formed the opinion that there is practically no natural regenera- 
tion of teak in the better areas. Natural regeneration of teak is obtained in 
places generally on the very worst areas where the rainfall is low and where 
the crop is of a very second grade type. In the better areas visited practicallv 
no regeneration of teak was seen. This gap method is only an attempt to per- 
petuate the growth of teak in such areas, to obtain normal regeneration and a 
normal distribution of the age classes ; the alternative appears to be to cut 
the teak now and to leave the future to take care of itself. 

Now there is one important matter which has not appeared in any of the 
notes which have been written on the subject and which I should like to bring 
to your notice. In years to come, gentlemen, our Avork will receive a consider- 
able amount of criticism from the Legislative Council and from politicians in 
general. If we do not maintain our forest estate in good order and if avc can- 
not show that the forest property committed to our charge is being well managed 
and is producing a reasonable revenue, that property will be taken away fran 
us. There will be numerous arguments, that, the land is required for coffee, 
tea or sugar-cane. There are a hundred and one perfect! v good arguments 
why forest, land should he disforested and handed over to private people for 
growing some other crop. As in other countries of the world, there is likely to 
be considerable competition in order to get something for nothing out of Gov- 
ernment : ami if, when a minister puts a question to the head of the depart- 
ment “ what, good are you doing with such and such a forest ”, we have 
no answer, to my mind it is inevitable that we shall lose that forest. There- 
fore I would emphasise this point that it is incumbent upon us to make {lie 
best use of every acre of reserve forests that we wish to hold. Now you 
are al] aware that it is much easier to grow teak in a plantation than as 
uneven aged high forest under the selection system— very much easier. But 
the fact, remains that we have thousands of acres both in India and Burma 
which there can be no question of converting into evenagod high forest In 
such areas you may have pockets of land which are suitable to produce high 
quality teak ; you may have other areas which will not produce teak but 
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will produce other species ; economic conditions may not justify the making 
of extensive plantations in certain areas. The fact remains, and we shall 
never got over it. that we have large areas of forest which will always re- 
main under I he selection system and I think it is our duty to determine the 
best method oi managing such forests under the selection system. It has 
been pointed oui that on financial grounds and on considerations of forest 
management it would be simpler, better and cheaper to select a small area 
•out of the animal coupe, plant that up with teak and neglect the rest ; even 
if that is cheaper, even if for every rupee spent you can produce a little extra 
volume in that way over the other, 1 do not agree that it would be a sound 
policy to allow the whole of the rest of the coupe to be rendered completely 
unproductive, which is what will happen unless steps are taken to perpetuate 
the better species. It is perfectly true that these gaps, plant for plant, cost 
somewhat more than a leak plantation. On the other hand they have the 
great advantage that the forest guard has something to occupy his time. It 
is the standard practice that the forest, guard, and possibly his friend have 
to look after the gaps which have been made in the coupe in his beat. He 
has to plant them up, he has to tend them, he has to look after them, and he 
is very proud to take any inspection officer round and show him the trees 
growing in these gaps ; I think this is a very valuable point. I have seen 
these gaps myself ; I have seen some of the old ones and I have seen some 
of the later ones, admittedly some of the old ones have been lost ; Lantaua, 
wild elephants, and various misfortunes have overcome them, but neverthe- 
less one or more teak have usually carried on and will provide mature trees 
when in years 1u come selection felling comes round again. It has been 
stated that considerations of finance should be held to be of greater im- 
portance than other considerations in our work. I have a note here which 
reads “ unl'orumately in this materialistic age the sentimental and aslhetic 
justification for gap regeneration will not be allowed to take precedence 
over the economic and financial arguments in favour of small teak planta- 
tions ”. 1 cannot support that statement. I think we have something more 

to do in this world than to produce large numbers of rupees. The care 
of the forests of this land has been placed in our charge and our successors 
in years to come will judge us not by the number of rupees we pay into the 
treasury but by the conditions of the crops they find growing on the ground. 

I maintain that it is our duty to do the best we can for every acre of forest 
we put under the selection system. (General assent was indicated). 

Mr. Garland : I do not know whether this will be agreed to but I am 
speaking for Bombay as a whole regarding this question of gap regeneration. 
It is rather a question of names. The principle that we should replace in 
some way or another the timber removed in selection felled areas I think all 
agree to. But our difficulty is, that as the Divisional Forest Officer and every- 
body else moves on very rapidly, the small gap gets lost, but if it cun be 
extended and recorded as a small plantation then it has some official status 
and will receive some attention as such. The attention may be only at long 
intervals but it does get some 1 chance of repaying in money what has been 
spent on it. In other words there is something in the arg ume nt that if it 
cost nothing a planted up gap is better than nothing at all, but that if you 
are going to spend money on it it is better to enlarge it, even slightly, to the 
status of a plantation. 

Mr. Lauri'- : There are certain restrictions to the method of gap regenera- 
tion that we are beginning to appreciate. The original idea was that we 
should have small gaps roughly about 50 feet square and that the actual 
planting in the middle should be about 25 feet sqare, and that is the unit 
we should like to consider as a gap. Now it is very evident that ihe bigger 
the gap the better the plants in it grow, for root competition, shade, and 
numerous other factors come into play. Another point is that we are find- 
ing from experience that it is the better qualities of forest that give us the 
most successful gaps, and that the poorer the quality of the forest the less 
successful are the gaps, which may even completely disappear in many 
places. Other factors such as Lantaua in open forest, or bamboos, may make 
an area unsuitable. 1 have just been over some of the original experimental 
gaps :tt Mount Stuart, in an area where thorny bamboo had seeded shortly 
after planting and of 22 gaps that were inspected, I found teak trees in 4. Out 
of those 4, one had 5 promising young trees in it ; two others had two promis- 
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ing trees each and another had one just showing above the Lantana. In 
good quality ureas however we do get most surprisingly good results. In a 
couple of years we sometimes get the teak up to 8 feet and the results look very 
promising. With regard to the original gaps that were planted in 1918, from 
which the inspiration for the later gap planting was taken, there we had a 
fair amount of success. The quality of the forest was good, and there was a 
certain amount of bamboo in it. The District Forest Officer thinks that he 
can now recognise about 75 per cent, of the gaps, and although many of them 
have been damaged by Lantana most of them contain at least one promising 
tree. On financial grounds the gap system can be shown to be economically 
sound on its own merits ; that is to say, in suitable areas a gap costs about 
two rupees to establish and on an average we expect to get at least one and 
probably one and half trees per gap. A good tree in a good quality forest 
may give a return, of fifty or a hundred rupees. But we are finding that it 
is often very difficult to find a sufficient number of gaps suitable to replace 
the number ol‘ trees removed. We are improving the forests only locally, 
and according to Mr. Trevor’s argument it would appear that we would hardly 
be justified in doing the present selection fellings in areas that are not 
suitable for gap regeneration. 

The question of small plantations as compared with gaps has been raised. 
As Mr. Trevor said, economically and financially the former are a bettor pro- 
position for the quantity of teak that you can produce at a given cost. Mr. 
Trevor urged that the rest of the forest should not be devastated. After our 
selection fellings in which we remove our good kinds of trees, the inferior species 
come in from seed and the forest does degenerate economically and in time 
you would have a forest which has practically no valuable trees left in it. But 
there still would be a forest and an area of plantation in the most suitable 
portion of that forest will produce a larger quantity of teak for the same ex- 
penditure than would be obtained from an equivalent area of gap regeneration. 
You are not destroying the forest ; you are merely transferring the productive 
capacity to a small area instead of spreading it over the whole forest. 

Regarding the psychological aspect, the forest guards do take a very great 
interest in their gap regeneration work. I think it could also be argued that 
a forest guard would take a similar interest in small plantations and he might 
even do taungya in small plantations which would be an additional incentive. 

It is true that we have practically no natural regeneration of teak in our 
better quality areas. Year after year selection-fellings have been going on and 
the forests had gradually deteriorated until this gap regeneration was started, 
and it is hoped that by this method we shall gradually improve the productivity 
of our forests under selection-fellings. 

Mr. Villar : I have really nothing to report on this matter, but when the 
Inspector General goes oyer to Burma, as he is going to do very shortly he 
'viH fllso find there as he found in Madras, that natural regeneration of teak is 
conspicuous by its absence in the selection forests, specially in the better areas. 
What Mr. Laurie said about Madras also appears to be applicable to condi- 
Uons m Burma. Speaking on very general lines we have divided our forests 
up mto what we call accessible forests and forests which can be made accessible. 
The former are known as the local trade working circle and it is there that we 
have our teak plantations. I am speaking now more particularly of the I’egu 
Yomas that is to say divisions like Tharrawaddy and Toungoo. One of the 
great points in making these plantations is first of all to extract from the plant- 
able area all the marketable timber. The scheme starts of first of all with the 
stock mapping of the area and then the girdling of teak, followed in three years’ 
time by the extraction of teak and that is again followed by the extraction of 
other species, and in due course by a burn and the usual plantation work 
Behind this local trade working circle we have our main selection forests and 
it is certainly a fact in my opinion that in these areas more work must be 
done in the way of regeneration. But the difficulty is the enormous areas that 
are covered and the degree of control required. We can omit perhaps altogether 
any considerations of revenue from other species, but if other valuable species 
cannot be extracted we might just as well fell them or burn them. The reason 
why plantations have gone forward so much in Burma has been due to the fact 
that we preferred this method of regenerating and improving our forests 
rather than trying natural regeneration in the selection forests in the interior. 
Oonditi'ons tbeite seem flo be rather similar to what Madras has found. 
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Mr. Pillai : Our conditions are more or less the same as in Madras and 
we also are trying to do something in the nature of what Mr. Laurie has des- 
cribed. As regards teak in all the places where we have tried these expert 
meats, the result has been successful but that is probably due to the special 
suitability of the locality. 

Mr. Rami en gar : We started tills gap regeneration as far back I think as 1906. 
The principle adopted was that trees should be felled of groups of two or three. 
All the bamboos were felled, the slash piled and the whole thing was burnt 
before the teak was planted. The result is generally satisfactory. I had an 
opportunity a couple of months ago to see the work that I had done as district 
officer in .1914 and 1 was satisfied with the result. I agree that it is absolutely 
necessary that where fellings take place in the absence of natural regeneration 
some artificial regeneration must be done. Considering the amount of revenue 
obtained from the selection forests T think it is necessary even at a certain 
expense to replace the stock which we have removed. 1 consider that the 
expense involved is not so high as to prevent our doing this. 

Mr. Smut hies : Actually we have not got any gap planting in the United 
Provinces. Our main species under the selection system is sal, and sal is an 
extremely difficult species to grow in any way without concentrated working. 

Mr. Sunder Singh : This term ‘ gap regeneration ’ is rather new to me, but 
in the selection forests of the hills I am definitely of opinion that planting can 
be very easily done so far as the deodar is concerned. Indeed this is prescribed 
in working plans. 

Mr. Mobhs : May .1 ask what control you have over these gaps. Do you 
keep a record of the number of gaps planted, do you keep maps or what do 
you do because otherwise they will be completely lost sight of ? 

Mr. Trevor : All the areas in the Punjab selection working plans in the 
hills that are prescribed to be regenerated or specially planted up are coloured 
pink on the maps by the working plan officer ; this does not apply to small gaps 
which are expected to regenerate naturally hut if the working plan officer finds 
a blank area in a selection compartment or an area which is to be given special 
attention, that area is marked pink on the map. 

Mr. Laurie : Every year all the gaps are actually marked on a large 
scale nmp and the guard and the ranger have copies. It is quite easy for any 
district officer to trace any gap at any time. In four or five years it may be 
slightly difficult to find some of the gaps but 1 did not find much difficulty 
myself, ll is a little trouble making the maps but it has to be done. 

Mr. Trevor : I do not think it matters very much whether you have a small 
gap or whether you have a slightly larger gap. What we should he concerned 
with is that adequate steps are taken in the selection forests to sec* that normal 
regeneration is put back on the ground. I think that is the fundamental 
object of all this work and that is really what we are concerned with. Some 
may prefer a gap which produces one tree and some may prefer a small 
plantation but 1 do not. think it really matters in the least provided these forests 
are not devastated and steps are taken to see that in future they produce what 
they have produced in the past. 

(The debate was then closed.) 
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ITEM 11 (a), ( b ), ( d ). 

Statistical Research. 

{ Revision of Statistical Code.) 

Suggestions for minor corrections of the Statistical Code were received 
from most provinces. They were examined seriatim by the Central Silvicul- 
turist and compiled in the form of draft addenda and corrigenda. This draft 
was scrutinised by a Committee consisting of Messrs. H. G. Champion (Chair- 
man), M. D. Ciuttirveoi (United Provinces), IT. C. Watts (Central Provinces), 
Harnam Singh (Kashmir), M. A. Kakazat (Statistical Assistant) and S. S. 
Negi (United Provinces), and accepted with a few small changes, the chief of 
which was that the numerical check on the number of trees removed in thinning 
should be simplified if possible. The only important change was the substitu- 
tion of the diameter basis for age basis in stump analysis work, the choice of 
the previous conference between the two alternatives being now realised to bo 
wrong tor the greater part of the stump analysis work in India. Burma had 
particularly found the need of this change. The Silviculturist, Forest Research 
Institute, also made a proposal for facilitating computation work for sample 
plots without loss of accuracy by using sums of circles tables correct to two 
decimal places instead of the four place tables at present used. See note on 
p. 198. 

Mr. Champion presented the report of the committee. The following reso- 
lution was proposed by Mr. Chatuhveoi and was seconded hv Mr. Negi and 
passed by the conference without further discussion. 

RESOLUTION ON ITEM 11 (a), (b), 

Resolved that — 

This Conference accepts the. proposals of the Central Silviculturist for 
additions and corrections to the 1931 Statistical Code and recommends that if 
possible a new edition of the Code be issued. (For proposals, see pp. 178-197). 
If this cannot be done , then only important short correction slips should' be 
issued, and other matters should be dealt with by issuiny a separate circular to 
those concerned. This Conference further recommends that for stump analysis 
work the method used for irreyular crops should be adopted as standard for all 
crops. 


Report of Committee. 

The Committee considered 57 amendments to the Statistical Code 
drafted by Ihe Central Silviculturist on suggestions received from various 
sources. It was decided that details of computation procedure should he left 
to the Central Silviculturist, and the proposals dealing with field work were 
accepted or amended. Special reference was made to stump analvsis, thinning 
of sample plots, lieartwood data and the use of standing sample trees. 

A new edition of the Statistical Code should ho published incorporating 
the alterations proposed bv the Central Silviculturist, as amended by the 
Committee (copy below). The issue of correction slips would not meet require- 
ments. Stump analysis work in irregular crops should be done *on a diameter 
basis instead of on an age basis for irregular crops. 

The numerical check of the trees to he removed in thinning should he 
applied as a routine step in sample plot work. 

lieartwood data should also he collected as a routine measure on trees 
measured for research purposes. 

More extended use should he made of measurements of standing sample 

trees. 


Report of the Si vietdf wrist, Forest Research Institute, on action taken on 

passed by the 1929 Conference. 

The resolution called for the publication of a new Statistical Code and this 
was completed by the Central Silviculturist and his staff in 1931, as Yol. XI 
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of the Silvicultural Research Manual, Action taken on the several sub-heads 
•was as follows : — 

11 (a). Increment of trees without rings. — It was recommended that the 
Central Silviculturist should further examine the methods pro- 
posed, testing: them on the actual examples and putting them on 
record. The methods proved less satisfactory when testing on a 
bigger range of data than when applied to the small number of 
plots first utilised. Provisional Yield Tables for Quercus incana 
were published in 1934 as Forest Bulletin 83 but it is stressed 
that much further work on the subject is needed. 

H (h). Stump ami Stem Analysis . — The resolution accepted the proce- 
dure subsequently incorporated in the Statistical Code, the chief 
point being the adoption of the measurement of radial increment 
by decades and the rejection of the ring count in unit lengths of 
radius. Though the resolution was proposed and carried by 
Burma officers, the procedure recommended has not found general 
acceptance in Burma and the matter again needs discussion. 
Bengal is collecting analyses especially for species being grown 
in plantations (35 species, 114 trees). 

Draft Addenda and Corrigenda to the Statistical Code. 

(Compiled from all proposals received). 

P. 9. General Rule 6 . — Add a note. — 

lCK has thus been standardised for Holoptelea in the United Provinces, 12' 
for Heritiera in the Runderbans, and 10' for Brugviera in the 
Andamans. 

P. 9. General Rule 8 . — (There has been an appreciable reaction in favour 
of the use of girths instead of diameters, the Central Provinces pressing for it 
for sample plot work and several workers for stump analysis work. For excep- 
tionally large trees and for buttressed and fluted trees there is general agree- 
ment that girths should be used. T am against a change for sample plot work 
and all standard volume mid form work except when a special case can bo made 
out as for the examples just mentioned). 

P. 10. General Rule 18 . — The standardised stump allowances at present in 
use are appended. (Pages 184-186). They should be included in the Code if it 
is reprinted. 

P. 10. General Rule 28. — Add to (a). — 

In case of species with pronounced buttresses (notably Bomhax and 
Holoptelea girth should he measured at 4-Y ; girth and diameter 
should also be measured at the standardised height for the cross 
maTk (see Rule 6 above). 

P. 11. Add to Ceneral Rule 23 (d ). — 

For buttressed trees, a diameter measurement should be taken at the 
lowest acceptable point dear of the buttresses and at the nearest 
multiple of 5 ft. from the ground level which is above it and not 
less than 5 ft. The taper between these two points 
should be considered to continue evenly downwards’ to ground 
level, and the upper part of the tree measured in 10 ft. lengths 
as usual. 

General Rule 23 (f) (.?). — Add-This measurement is not required for branch 
smallwood of teak, sal, chir pine, deodar and blue pine, for which sufficient data 
are already available. Other species will also be excluded as data accumulate. 
\Cf. Field Buie 54, p. 1211. 

P. 11. General Rule 23 . — Add new General Rule 23 (f'). — 

(P). Sapwood thickness should be measured for all species in which 
differentiation of heartwood is or is likelv to be important. For 
this purpose, it should be measured at both ends of one callipered 
diameter at the middle of the first (at 5 ft.) and last timber sec- 
tions and at form quotient point [See ( g ) below]. This may he 
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done by cutting a notch to the heartwood or with the use of an in- 
crement borer. Sapwood data are most urgently needed for 

Shorea robusta, Cedrns dcodara, Dalbergia sissoo, Tectona gran din. 
Acacia catechu and Dalbergia latifolia. 

P. 12. To General Rule 24 (d) (2), add. — 

In case of species with pronounced buttresses, the lowest log should be 
taken so that its midpoint is free from buttress effect. 

P. 12. General Ride 24 . — Add new General rule 24 (h). 

Sapwood thickness should be measured for all species in which differ- 
entiation of heartwood is or is likely to be important. For this 
purpose it should be measured at both ends of one callipered 
diameter, at both ends of the commercial hole, and at the middle. 

P. 14. Form Quotient Volume Tables. 

At the bottom of the page. 4th. line from tin 1 bottom, insert the word 
“ where ” before “ d — diameter ” and close the bracket after 
the word “ Constants ” in the next line. 

In the 2nd. line from the bottom, for v = percentage, read x — per- 
centage, and in the bottom line for .<■ ~~ Form Quotient, read v 

P. 20. Sample Plot Form No. 10 . — T1 is proposed Hint Ibis form should be 
combined with Sample Plot Form 4 as in the appended draft (B). This is 
mainly used by the F. R. I. and combination is advisable if it reduces copying 

work. 

P. 46. Tree Increment Demarcation Rule 12 . — For “ should ” read “ may 
if convenient ”. 

P. 46. Tree Increment Plot Record Rule 21 . — The United Province's would 
prefer to include these plots in the standard sample plot sequence to avoid con- 
fusing the territorial staff. Others including the Central Sih ieull nrisl consider 
that the standard sample plot for which everything in field and office is on a 
fixed routine, should continue to be kept separate. (This seemed to be the 
opinion of the majority of the committee. Linear Plots could be included in the 
Tree Increment Plot, series). 

P. 50. Stump Analysis Field Rule 6 . — Add “ Buttressed stumps are 
unavoidable for teak and some other species. The analysis may then be done 
higher on the stem, even at the top of a short first, log which will he considered 
as though it wore the true stum]) under Sections (li) — (D) below, with small 
modifications of procedure ”. 

P. 52. Stump Analysis Field Rule 17 . — | Opinion in Burma has changed in 
favour of the unitary count as described in the 1929 Proceedings and it is mo- 
posed that this he accepted as the standard for all stump analysis work. Sec- 
tions (E) to (II). the forms, and the computations would require rewriting, a 
draft being appended.] 

P. 54. Stump Analysis Field Rule (II ). — Add : — 

6. Sapwood thickness . — Under General Rule 24 (h) if commercial 

volume is being recorded, but under 22 (f) if only standard 
volume is taken. 

P. 74. Stem Analysis Field Rule (77). — Add : — 

(g) Diameters over and under bark at the mid point of the commercial 

bole (Bark percentage in commercial hole). 

(h) Sapivood thickness. — Under General Rule 24 if commercial volume 

is being recorded, hut under 22 (/') if only standard volume is 

taken. 

P. 74. Stem Analysis Field Rule 23 (b ). — 

full stops after the word * sides ’ and after the word ‘ length ’ 
and put a semicolon outside the brackets and add “ and average 
width of crown rejecting single abnormal branches and twigs 



180 


Item 11 (a), (b), (d).] 

P. 76. Stem analysis computation step 4.— In striking the averages, the 
number by which the total is divided should be the number of trees which reach 
the decade concerned, irrespective of whether they reach the height of the 
section. 

(Note. — This has not been done in the example worked out on pages 88-90, 

which is to Ibis extent incorrect and needs revision.) 

P. 82. Stem Analysis, Tree No. 4. 

The radial measurements of section 11 have been omitted for deendo 90 
and this error is carried through the computations. 

P. 83. Stem Analysis, Tree No. 5. 

There should be no radial measurement for Section 13' at decade 90, and 
this error is carried through the computations. 

P. 86. Stem Analysis Form 3 . — For HEIGHT in heading, read AGE. 

P. 98. Increment florin ys Field Ttale 9 . 

When sapWood can be distinguished on the boring, 2 additional columns 
should be added to the form and headed. Rings of sapwood and 
thickness of sapwood. 

P. 100. Increment Borings Computation Section (b). 

Add at the end as a (small type) note. The method described leaves the 
adjustment for increment in bark thickness till the last step and 
lids is not actually illustrated in the curves and figures reproduced. 
The advantage of this order of procedure is that the final figures 
can he very easily adjusted if any alteration of the hark percentage 
data becomes advisable, as is possible in view of the fact that they 
will nsuallv be collected independently of the aotual increment 
borings. The adjustment is made on Curve B by rending the 
twicc-bark-fhickness value against diameters 8", 12". 16", etc... ou 
the Twice-bark-thickness'D. B. H. curve, deducting from each the 
value for the initial diameter of 7.1", and plotting the remainders 
above the corresponding rtninfs on curve B : the curve through 
these new points is the final curve. This method involves the 
assumption that the increment in hark thickness in the 5 year 
intervals is so small that ignoring it only makes a negligible 
difference to the increments read off curve A. 

Tt is however enuallv simple to work throughout in diameters under bark 
bv applving the bark thickness data to the d. h. h. measurements 
tab on over hark. Curve A would then refer cntirelv to under- 
hark measurements and Curve B would he shifted up hy twice the 
bark thickness for representative trees. 

P. 117. SnmnJr Plot Field Rule 24 (a ). — For Sample Plot read Perma- 
nent Sample Plot. 

P. 117. Insert new Rule 24 (b). 

Tempornrv plots should have a separate sequence of numbers for each 
species in each division. 

P. 117. Sample Plot Field Ride pr > — At the end of the first para. add. — 

Before felling the trees selected for removal 'in thinning, tho mean 
diameter (hy basal area) of the trees that will he left standing 
should he calculated and their number per acre compardd with 
the n\d enrve for the species and fractional qualifv class con- 
cerned as given in the yield tables : the latter are considered to 
refur to C — grade ordinarv tbiur-in" Trees about which there is 
doubt should be felled or retained according to which step will 
bring the plot nearer to the yield table figures in this respect. 

Committee accepted the -nrinciple involved but recommended 
that the Central Silviculturist should check whether this proce- 
dure could not he simplified by using arithmetical mean diameter 
instead of diameter of tree of mean basal area;). 
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Ex. 36a. Shorea rdbusta, Quality Class 0.9 II (from a = 88, h (== 95 ft.), 
area 0.17 acre ; after marking the thinning d = 17.2" and n — 88 
for the remaining crop. From the yield table when d — 17.2", 
n — 77, so that the stocking is 114 per cent., too high. The inclu- 
sion of three doubtful stems in the thinning altered the figure* to 
18.3", and to 71 compared with 68 stems, or 104 per cent, which 
was accepted. 

P. 120. Sample Plot Field Rule 45.— Omit the words “ of sight ” in the 

5th. line. 

P. 120. Sample Plot Field Rule 47. — After the 1st sentence add : — 

11 Trees so measured should be remeasured at future measurements as 
long as they are acceptable as sample trees In place ol' the note 
on this rule, read “ Measurement of standing samjfie trees has 
been described in, Forest Bulletin No. 82 of 1933, which may be 
referred to for details. Smallwood measurements of standing 
trees can not be obtained as a rule, but when the shape of the 
crown is such that diameters can be measured for one or more 
stem smallwood sections these measurements should also Be 
taken.” 

P. 121. Sample Plot Field Rule 57. — Add : — 

“ Crown width of standing trees may be measured on any of the methods 
described in For. Bull. No. 82 (1933), pages 13-15, the reflecting 
crown meter being recommended for the purpose. The average of 
two diameters rejecting single abnormal branches or twigs should 
be recorded ”. 

(The committee recommended that the details should be included in the 
Code if it is reissued.) 

P. 121. Sample Plot Field Rule 58 . — This rule may be deleted or the 
following rule substituted in its place. 

“ It is useful to record the diameter over amd under bark at half total 
height to permit of the calculation of bark percentage. 

This measurement is not required for sal, teak, deodar, chir and blue 
pine, for which sufficient, daiu already exist. 

P. 121. Sample Plot Field Rule 60 . 

In 1 st lino substitute 48 in place of 49. 

P. 124. Sample Plot Field Rule 75 . — Add : — 

“ Standing heights of the trees measured under Hole 61 should be re- 
measured if still acceptable as sample trees, with those of addi- 
tional trees if necessary. 

Trees that are found missing should be taken as thinned and their last 
recorded diameters accepted. If a tree that was missed at the last 
measurement is found at a subsequent remeasurement, its diameters 
should be taken and recorded. The thinning should be carried out 
as prescribed under Itule 25, p. 117.” 

P. 125. Sample Plot Field Rule 70 . — Add the words ” with their slopes ” 

after the word “ plot ”. 

P. 125. Sample Plot Field Rule SO . — For (ii.) Substitute : — 

“ Height of the standing trees previously selected for measurement and 
any additional trees necessary to cover the height and diameter 
range of the plot ”. 

Add as a note in small type. 

Tho primary object of the interim remeasurement is to check that all 
i3 in order. In addition, it ensures that the maximum amount of 
useful data is available at any time for compilation of yield tables 
or other statistical information which is often called for. 

P. 126. The second sentence of Sample Plot Computation Rule ( 2 ) (a) 
should read as “ For mid-diameters of volume sections, 0.05 is taken alternate- 
ly as 0.1 and mi 
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P. 127. Sample Plot Computation Rule 2 (g). — This will be omitted if 
bark percentage is no longer computed. 

P. 327. Sample Plot Computation Rule 4, 3rd line for p. read p. 168. 

P. 128. Sample Plot Computation Rule 9. — Add : — 

For standing sample trees in which no direct measurements of smallwood 
can normally be obtained the required diameters for the stem 
smallwood sections are computed by using Rehre’s stem form 
equation y — x\ (a + hx) where x is the percentage relationship 
between the distance of any point from the top of the tree, and 
the total height above breast height ; y is the ratio of the diameter 
at that point to d. b. h. ; a and b are constants. A graphical solu- 
tion is obtained by plotting the x\ y curve for the timber measure- 
ments. Extrapolation of the curve should pass through the point 
x 300, y — 1 when unless there is butt swelling but usually it is 
necessary to correct for this by recalculating y values for a reduced 
d. b. h. obtained by multiplying actual d. b. h. by the value of y 
when x —■ 100 on the curve, and redrawing the latter through the 
new points. The values of a and b can now be calculated by substi- 
tuting the values of y from the curve when x = 50 and 100. The 
length of stem smallwood is next calculated by solving for x when 
y 2" d. b. h., and converting the percentage obtained into actual 
length. This length is divided into sections in accordance with 
General Rule 23 (/) (3) and the heights obtained for which 
mid-diameters are needed ; x is then known for each and y is 
derived from the equation send converted into the diameters re- 
quired. 

P. 130. Sample Plot Computation Rules ( K ). — 4th line from top for p. 18, 
read p. 182. 

P. 130. Sample Plot Computation Rule 22 (b). — In the 3rd line of para. 2, 
read “ Cols. 1G, 17, 26 and 27 ” for “ Cols. 36 and 17 ”. 

P. 330. Sample Plot Computation Rule 23. — Add as a note : — 

‘ Mixed plots having less than 30 per cent, of accessory and auxiliar\ 
species are ordinarily considered acceptable for the comp ila tion of 
yield and stand tables for pure crops.’ 

P. 330. Foot note : The form has been corrected, so this foot note should 
be deleted. 

P. 332. Sample Plot Computation Rule 26 {l), 3rd line . — For Curve IV, read 
Curve VI. 

Similarly under Rule 27 (b), last line. 

P. 133. Sample Plot Computation Rule 29, 7th line . — For Curve IV, read 
Curve VI. 


Similarly under Rule 32, 4th line. 

P. 134. Add Rule vii (a). Computation of interim measurements. 

Average diameter and basal area per acre will be computed. The height 
data will be plotted with a special symbol on the last height curves 
and any discrepancies discovered noted on Form 2 (a). Form 5 
will be filled in for Col. 3-7 and Form 6 for Cols. 1-4 and 10-13. 

P. 137. Ex. 36. 


For s 


Substitute s 


log. 02107 — log, 01906 
log. 5.4 
- log. 02017 


6.0 - 

log. 03906 


log. 5.4 — log. 6.0 
P. 143. Sample Plot Computations . — ‘Appendix I TT, 

For ” over 8" read 8" and over ”, throughout. 

Add before the example—” When the number of diameters below 2" is 
25 or more per acre, they should form a separate group M . 



183 


[Item U (a), (b), (d). 

P. 158. Sample Plot Form No. 4 . 

Revision is advisable to avoid copying in unnecessary figures from Form 7 
and to include other data now required. A combined Form replac- 
ing Forms 4 and 10 is preferable and a draft is appended (A). 
(The committee considered that bark thickness and bark per cent, 
could be omitted.) 

P. 182. Sample Plot Form, 6. — The alteration of the headings in columns 16 
and 26 for Total (smallwood) to Branch (small-wood) have already been 
made. 

P. 186. Sample Plot Form 7 . — Revision is necessary to include headings 
for additional data to be collected. Proposed revised form is appended (B). 

P. 214. Sample Plot Form 11. 

Add at the foot of the Form after “ Notes ”. 

“ Owing' to a mistake, the standard grouping (p. 144) has not been 
followed ; the groups should have been 25, 31, 68 per acre or 4, 5, 
11 for the plot ”. 

P. 216. Sample Plot Form 11. 

Add at the foot of the Form after “ Notes ”. 

“ Owing to a mistake the standard grouping (p. 144) has not been 
followed : the groups should have been 25, 31, 68 per acre or 4, 5, 
11 for the plot ”. 

P. 219. Add : — 


Note . — The above rules for different grades of thinnings arc not appli- 
cable to dense young crops both natural and artificial in which the 
differentiation into canopy classes has not become marked. The 
only check that thinning intensity in different plots is the same 
is by comparing with the yield table number of stems for the sumo 
crop diameter where a yield table is available. See p. 117, S. P. 
Field Rule 25. 


P. 241. Stand Tables, step (a). 

For diameters read stems. 

P. 241. VII (f).— Add : — 

Crown space data can be used for predicting the probable future number 
of stems pel acre corresponding to any required mean diameter 
of pure crops in combination with crown width measurements of 
dominant trees of the same diameter range in natural forests. 

For this purpose the d. b. h. and crown diameters of all trees on known 
areas of plantations of all available ages should be measured, care 
being taken that the area, is large enough to eliminate marginal 
effects and that the stocking is neither over dense nor poor. The 
crown diameters should lie squared and totalled for each area 
separately and the total divided by the area giving the ratio 
Crown space | Plot area and the corresponding d. b. h. Crown space! 
Plot area should then be plotted against d. b. h. and ai curve drawn 
and extrapolated over the required diameter range. 

Crown and d. b. h. measurements of dominant trees of the crown form 
to be aimed at and covering the diameter range needed should be 
taken in natural forests, and the values plotted to give a curve 
from which average crown width for any diameter can be read. 

By dividing the square of the crown width by the corresponding ratio, 
crown space is obtained in square feet and from this, stocking 
in number of trees per acre is derived by dividing it into 43560. 
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Item 11 (a), <b), (d);] 

Correction of age based on ring countings on stumps. 


Natural Regeneration. 


Artificial Regeneration. 


Stump 

Quality. 


Specie*. 

Stump 

height. 

Inchon. 

Quality. 


height. 

inonoe. 

Average. 

■ 

11. 

111. 

Average. 

1. 

II. 

in. 

2 

1 




ABIES P1NDK0W. 






3 

2 










4 — 6 

3 






•• 

•• 



6-8 

4 







•• 



9—11 

f> 










12—14 

6 










16—18 

7 










10—22 

8 










23—26 

9 










27 and ovei 

10 










Up to 6 

l 



.. 

ACACIA CATECHU. 






7—12 

2 










18-24 

3 










Above 24 

4 



- 







Up to 10 

1 




ANOGEIS8US TEN- 
HULA. 






I 

k: 

O 

2 










3 


1 

2 

3 

CEDRU8 DEO- 
DARA. 

(a) 

3 

Sowings. 

1 

1 

2 

4 


2 

i 

■ 


4 

• • 

1 

2 

3 

C 


2 

B 

1 - 


6 

• • 

1 

3 

4 

6 


3 

■ 

5 


0 


2 

3 

4 

7 


3 

5 

6 


7 


2 

4 

5 

8 

•• 

4 

6 

7 


8 

. • 

3 

6 

6 

9 


4 

6 

7 


9 


3 

6 

6 

10 


5 

7 

8 


10 


m 

6 

7 

11 


6 

8 

9 


11 


1 

p 

8 

12 


6 

8 

10 


12 


B 

|y 

9 

13 


6 

9 

11 


13 

•• 

1 

8 

10 

14 


7 

10 

12 


14 


6 

9 

11 

16 


7 

10 

12 


16 


6 

9 

11 

16 


7 

10 

13 


16 


f; 

■ 

D 

17 


7 

11 

13 


17 




12 

18 


8 

11 

14 


18 

*• 



13 

11) 

20 



11 

11 



W 

Upto 2 

Transplant* 

1 

1 



21 



11 



3—6 

2 

2 

2 
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[Item 11 (a); fl>), (d). 

Correction of age based on ring countings on stumps — contd. 
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Item 11 (a), (b), <d).] 

Correction of age based on ring countings on stomps— conoid. 



No stump allowance is to bo added as the rate of growth is too rapid to neid any alio w ance for stump. 
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[Item 11 (a), (b), (d). 

Revision of Stump Analysis procedure to the method based on counting rings in 

unit length of radius. 

[Cf. Proc. Sttv. Conf. 1929, pages 181 et. seg., and Stat. Code, C. VII, 
p. 49, et seq., particularly the note to Field Buie (17), p. 52]. 

A~ofe.--For growth statistics of unevenaged forest — and stump anlysis 
work is mainly concerned with this type — a diameter basis is 
preferable to an age basis. Moreover stump analysis data 
are most usually required for teak and other typically buttressed 
species and girth is preferablo to diameter on practical grounds. 

; The alternative method (rejected by the 1929 Conference) is accord- 

ingly again put forward for use for unevenaged forest, with or with- 
out a recommendation that for the sake of uniformity it should be 
the standard method for all slump analysis. 

Statistical Code, C. VII (Hi) Field work (p. 00). 

(A) Selection of trees. — Unchanged (p. 50). 

( B ) Stump height. — Unchanged (p. 51). 

( C ) Age to stump height. — Unchanged (p. 51). 

(D) Taper measurement. — Unchanged (p. 51) except to substitute girth 

for diameter. 

(E) Bing counts and radial measurements . — (p. 52). 

(14) The girth under bark should be measured and the corresponding 

radius calculated. 

(15) c. Delete the sentence from and including dash, viz . — unless balanced 

used. 

(10) Unchanged. 

(17) On each radius so marked a pin should be inserted at each unit of 

length, normally V' or 1", leaving the incomplete unit on the outer 
edge of the stump. 

In ctuso of radii appreciably differing from the average radius the unit 
should be adjusted by multiplying by the ratio Radius under 
examination Average radius ; the corrected unit length should 
be taken and the radius marked off with a divider beginning from 
the pith. 

(18) The number of rings should be counted from the pith outwards to 

the ring nearest to each pin up to the edge of the stump. Errors 
will be introduced if the stump surface is not plane and hori- 
zontal. 

( F ) Field Work for hollow stumps. — Unchanged. 

P. 53. (G) Record of Field data. 

Ex. 31 — a complete but simplified example is given below. 

(a) Stump Analysis Form /. 

In this form number of rings correspondending to radii of 1”, 2", 3", etc., 
and stump height and stump diameter under bark are recorded. 
Measurements corresponding to the outermost fraction of a unit 
are not made or recorded. A separate form should be used for 
each locality quality. 


Specie Stump Analysis Form No. 1 , 

Quality. Division. 

Block & Oompt. 

Calculated 
Girth at average 

Serial Stump stump height radius Number of rings per radius of 

No. Ht. Inches. at stump 

height r 2 * r r r>* v r r 

under bark. 


Total radial Total no. of 
length. rings. 
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Item 11 (a), (b), <d).] 

(b) and (e) Unchanged. 

(H) . Additional measurements recommended . — Unchanged. 

( iv ) Computations. 

(а) . Stump diameter- — Stump age curve. 

(I) For each tree the ages corresponding to the average radii are 

added and averaged. This average ag;e corresponds to diameter 
equal to double the average radius, viz. 2", 4", 6", etc. 

(2) The average ages so obtained should be brought on to a new form 

and nveraiged. 

(3) These average ages are then plotted against diameters and a smooth 

curve drawn. 

(B) Correction from stump age to total age. 

(4) and (5) Unchanged. 

(б) The age scale of the curve is shifted downwards by a number of 

units equal to the number of years so determined for age to 
average stump height in the example. 

(C) Conversion of stump diameters uriAer bark to d. b. h. over bark. 

(7) to (11) Unchanged. 

P. 55. (D) Computation for hollow stumps. 

(12) The data for the small trees are marked up exactly as proscribed 

above resulting in a curve for stump age over stump diameter 
under bark for a range of 2" diameter to diameter of C" 

(13) Curve 1 is constructed in the same way for the measurements on 

the hollow trees but will represent the relation between stump age 
(minus age to C inches) and stump diameter (minus C inches). 

( E ) "When the sum proportionately. Remains unchanged. 

(16) This may be done (1) before the average counts for the individual 
trees are totalled and averaged or (2) afterwards. In the first: 
case the average counts for the tree are multiplied by a factor 
equal to the Total of the 4 radii examined\Four times average 
radius. The multiplication can be done — 

(a) directly, 

(b) by slide rule, 

(c) graphically. A line indicating the ratio of Average of radii 

measured] Average radius of tree is drawn and scales of ages 
corresponding to average radius and to average of the radii 
measured are marked off using the same unit. Then the ages re- 
quired are read off. 

In the 2nd case, totals and averages for (a) four limes the average 
radius (b) rings in each unit length and (c) total of 4 radii of all 
the trees are obtained. 

Then the average number of rings in each unit is multiplied by 

Average of total of 4 radii aiul the correction is applied in one 

Average of 4 times average radius 

step. This procedure gives all the accuracy needed. 



>art 



Adjusted . . 26 52 74 88 99 108 116 124 






















192 


























103 


























194 



Average 20 35 47 66 63 74 82 92 102 112 

Adjusted 20 36 47 56 63 74 82 32 103 113 
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Item 11 (a), (b), (d).] 

Note on the use of 2 decimal place volume or sums of circles tables instead of 

4 decimal place basal area tables for computing volumes, etc., of sample 
plots : — 

Such tables are used in sample plot computation work for — 

(1) Calculation of form factors of individual sample trees for drawing 

form factor curves. 

(2) For calculating volumes of groups, and through them, the volumes of 

the whole plot. 

At present, for (1) total volume and volume of cylinder of each sample tree 
is calculated to 4 places of decimals from which form factors are obtained to 
3 places. For (2), the basal area of each group is calculated to 4 decimal places 
although for obtaining the average diameter of the group only 2 places (and 
sometimes 3) are required. With the diameter so obtained, heights and form 
factors are read from curves — heights to nearest whole foot and form factors 
to the nearest hundredth, although it is difficult to read more than a fifteen as 
each IjlOth of an inch is to be divided into 10 parts to get the 3rd decimal place 
correctly. 

ISasal area to 4 places is finally multiplied by form factor and height, and 
the volume to nearest 2nd place is entered on the form. It is to be considered 
now whether the methods of measurement are themselves so precise as to re- 
quire such accurate tables for compiling the results. 

The error in basal area due to diameter measurements which are taken to 
nearest tenths of an inch lies between .004 (for 8 ins.) to .013 (for 24 ins.) 
according to the size of the section, and the error in height is 0.5-ft. There- 
fore the total error in the volume of the tree is (.5 plus .004 to .013). Some 
of the errors in the basal areas of the individual sections may balance so that 
we may assume that the error in the total volume of the cylinder would he 
practically of the order noted above. Similarly m group calculations we read 
the heights and form factors from curves which have far greater errors in 
them than would be involved by tables of less accuracy. Further the volume 
tables recommended for use are not less accurate than the 4 figure basal area 
tables because they are the products of these 4 figure tables by lengths from 
which the nearest 2nd place lias been taken. 

For the sake of comparison of the two tables, 3 sample plots were worked 
out and the results are summarised below. Out of the 62 form factors calculated, 
52 coincided, in 5 cases there was a difference of .001 and in the remainder 
a difference of .002 to .004 which however did not make any difference in (he 
curves. The basal areas of individual groups calculated from usual 4 figure 
basal area tables when reduced to 2 figures agreed with the basal areas, calculated 
from these tables in 42 out of 51 cases and in the remainder the difference 
was .01 sq. ft. only. The crop volumes for the same sample plots were 
worked out by the two methods and the results are given below : — 


Sample Plot No. 

Av. diam. 
Inn. 

Total 

b&sal 

area. 

Timber. 

Smallwood. 

Method. 

Main 

crop. 

Subsi- 
diary crop. 

Main 

crop. 

Subsi- 

diary. 

30 W. Almora 

6-8 

194-5 

762 


2,288 

77«* 

Usual 4 rtlace B. A . 








tables. 


6*9 

194-5 

763 


2,287 

739 

2 fig. rol or Burnt 








of circles tables. 


1 




Stem. 

Total. 


19 L. Bushahr 

20-5 

411-2 

17,788 


G8f) 

944 

Usual. 

»* • • 

20*5 

411-2 

17,789 


689 

944 

2 fig. vob or sums of 





1 



circles tables. 


■■■ 




Total. 



40 B. Bushahr 

5-7 

104 1 

109 

- - 

1,794 


Usual. 

*t * * 

5-7 

104 1 

109 


1,795 


2 fig. vol. or Burnt of 








circles tables. 
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[Item 11 (a), (b), (d). 

An examination of the values in which a difference was obtained, particu- 
larly subsidiary crop of S. P. No. 30, W. Almora, showed that tor getting 
correct diam eter of groups to 1st decimal place an insight into the 3rd place 
of basal areas is essential in some cases and can always be got by carrying 
the division to the 3rd place and using the 3rd place figures lor getting the 
average diameters for reading heights and form factors. It this were done m 
the above case the resulting volume would come to 772, exactly the same as b% 
usual 4 figure tables. 

It is therefore recommended that mean basal areas of groups be calculated 

to 3 places 1'or obtaining corresponding diameters. 

In the course of this investigation 2 figure basal area tables were also tested 
bul they were found to be uusatisfactory. 

Further i( was discovered that in the present basal area tables obtained 
from Schlich’s books, the 4th place of some intermediate values is wrong being 
usually rounded off to the lower value : thus for .47538 was taken .4753 

instead of .4754. . 

These tables are superior to 4 figure basal area tables for the following 


reasons : — 

(1) The shorter values can be used with greater ease and mean a great 

saving in time. 

(2) It is not required to make double entries once for basal area and then 

for volumes which also saves time. — M. A. Kakazai. 

* * * * * * * 

Summary Note by \ Silviculturist, Forest Research Institute, on the Possibility 
of reducing regular Sample Plot work. 

Three suggestions have been put forward : — 

]. Omit interim measurements, goiug over to a 10-year-cycle whenever 

thinnings are not necessary at shorter intervals (Punjab, U. P.). 

2. Drop out all plots which can be spared for species for which plots are 

numerous. (U. P.). 

3. Take limber measurements over bark for all species for which bark 

thickness data are already available. (B. & O.). 

The primary object of the interim remeasurement, is a check that all is 
in order, experience having proved that this is essential for the proper main- 
tenance of the plots. The secondary object, that the maximum amount of use- 
ful data shall be available at any date for compilation of yield tables or local 
world Jig plans, becomes relatively unimportant for the half dozen species com- 
prising the very big majority of existing plots. Under no conditions does il 
appear possible to leave a plot unchecked longer than about 5 years without 
serious risk that boundaries, numbers and cross marks will be effaced and 
unauthorised fellings made. Callipering the standing crop is highly advisable 
to ensure check that all trees are present, and numbers and crossmarks must 
usually be renewed. Other measurements are not essential, so that the work 
could be entrusted to a ranger. Teak tends to give more trouble thau any 
other species owing to the rapidity with which number and crossmark .‘ire 
flaked off. Numbers can always be traced if the plot map is reasonably well 
done and the crossmark can be fixed by a nail exactly 8" above (Field 
Rule 39), or by the scar left if the nail is removed. The proposal is there- 
fore acceptable. 

The abandonment of plots no longer essential is on the face of it :i sound 
suggestion but one that should not be acted on if it. can be avoided. There are 
grounds for dropping some plots which are unsatisfactory as such owing to 
uneven or incomplete stocking, disease or other abnormality and which are no 
longer necessary their place having been taken by other better plots, but no 
reasonably good plot should be dropped. Where it can be established that 
certain plots are duplicating information for the same age, quality and density, 
they are most valuable for studying different thinning grades and should be 
adapted to that purpose. Even if this is not done, some duplication is advisable 
as provision against loss from insects, fungi, fire, erosion, illicit or mistaken 
fellings and other dangers to which plots are exposed. Every plot with a 
recorded history over a period of years has a special value for a wide field of 
research work. While therefore there are good grounds for reviewing the 
future treatment of individual plots, only nonessential unsatisfactory plots 
should be abandoned. 
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The proposal to drop out under bark measurements on sample trees would 
reduce slightly Ihe time required in a plot, but not enough to make any prac- 
tical difference. Howard’s bark thickness tables applied to the individual tree 
naturally show large discrepancies (average deviation of 8 per cent, for timber 
volume on examples tested), and though it might be argued that the use of 
general averages should even improve the final results as compared with present 
procedure, the necessary premiss is for a precision in the general averages 
equal to iliat of the rest, of our sample plot work. Actually the available data 
for comparison are few as we have been measuring under bark only all the 
time, and to give a considered opinion, it would be necessary to accumulate 
several hundred measurements on the same trees and logs, both over and under 
bark. This could be done, but is it worth it ? — TT. G. Champion. 

(Note . — By an oversight this matter was not further discussed by the 
Committee or the Conference. — H. G. C.) 
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ITEM 11 (c). 

Statistical Research, in Irregular drops. 

Papers were contributed by the Silviculturist, Forest Research Institute 
(p. 202), by the United Provinces (p. 205), Madras (p. 209), Bengal 
(p. 212) and Assam. A committee consisting of Messrs. E. A. Smythibs 
( Chairman), 0. K. Homfray (Bengal), M. V. Laurie (Madras), and E. C. Mobbs 
(United Provinces) considered these and drew up a report which was read and 
explained by Mr. Smythtes in opening the debate. The Central Silviculturist 
suggested one or two alterations in the committee report before it was adopted 
as part of the resolution, and after some discussion in which only the members 
of the committee took part, the following resolution was proposed by Mr. 
Smythtes, seconded by Mr. Laurie and carried. 

RESOLUTION ON ITEM 1 1(c). 

Resolved that — 

The report of the committee he accepted as amended in debate. 

Amended Committee report. 

Papers describing the present methods and objectives of statistical research 
in irregular forests, most of which are mixed, wore submitted bv Assam, Bengal, 
United Provinces, and Madras, while a note by the Central Silviculturist sum- 
marised the results of the last (1929) conference and subsequent developments, 
and made suggestions for the future. These papers established the following 
points : — 

(1) That there may be different objectives and therefore different methods 
of statistical research in mixed irregular forests, c.r/., 

(a) A semi-botanical survey (Bengal). 

( b ) Data required by Working Plan Officers in prescribing the yield of 

a single species in mixed forests CU. P.). 

(c) Data required bv Working Plan Officers in prescribing the yield of 

several species in mixed forest (Madras). 

C2) Thai there must be a clear definition of the objective before any such 
research is started. Only then can the scone and methods be decided, which 
must assure that the objectives are attained. 

(2) Thai statistical research is at r> resent chiefly required in mixed forests 
where only a few snecies tout of many) are exploitable. Yield tables for such 
forests are impossible at present, 

(4) That long linear plots 1 or 2 chains broad and several miles long in 
each Working Circle or forest type appear to be the best form for such research, 
and the method of successive plot enumerations appears the only feasible method 
of collecting the required data either for botanical or working plan purposes. 
The enumerations should whenever possible, be made shortly before a main 
felling with a check after the felling has been carried out, and again shortly 
before the next felling. Interim measurement would serve to supply provisional 
data and another check after the second felling should be made if possible. The 
length of line must be sufficient to enable it to be safely assumed that the lines 
should cover the full range of conditions of the area. This is especially neces- 
sary where quality classes cannot be determined. The lines should be supple- 
mented by compact plots 1 — 5 acres in extent in approximately pure patches of 
forest which come nearest to the theories! selection forest, these plots to be 
maintained as permanent statistical plots and treated under the selection system 
ns defined in the glossary. 

(5) That every stem (over a minimum diameter) of those species for which 
data are required should be measured and recorded by diameter or girth classes, 
and not only selected stems. 

(6) That where Working Plan yield calculations are to depend on statistical 
research, the simplest possible objectives should be adopted to start with. It is 
for example "useless for the Working Plan branch to ask for the normal total 
aroumo stock of one species in a mixed forest, but it is reasonable to ask for 
the distribution of diameter classes to sustain the present selection yield. 

(7) That sub-division into quality classes, crown classes, canopy classes, 
etc., should, where feasible, be rigidly confined to the minimum required to 
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attain the objective, and all unnecessary elaborations excluded. In some types 
of forest, no such sub-division is feasible, e.g., quality in moist evergreen. 
Over elaboration tends to make both the research itself and the application of 
results to Working Plans impracticable. 

(8) That where some tree classification is considered advisable, the follow- 
ing shall be adopted : — 

(a) Freedom of crown — (?) Dominant, (it) Dominated, (Hi) Suppressed. 

(b) Size of crown — (i) Large, ( ii ) Medium, (tit) Small. 

(8) Thai it is at present too early to try to standardise methods of analysis 
and application of results. 

The Committee therefore recommends that the Central Silvicultrist bo 
asked, in consultation with provincial research officers, to publish a note des- 
cribing the technique so far developed in different provinces, with suggestions 
for methods of analysis and application of results in future. The Committee 
further recommends that as the subject is of importance to most provinces, co- 
operative investigations should be undertaken and the Central Silviculturist 
and provincial research officers should keep in close touch. 

# # • • # » 

PAPER. (T). 

By H. G. Champion, Silviculturist, For eat Research Institute. ' 

The resolution passed by the 1929 Conference was to the effect that the note 
by Mr. Mahendru printed in the Proceedings should be circulated as a starting 
point for discussion, and that the Central Silviculturist should correspond 
with the provinces on the subject and submit a report to the next conference. 

2. It cannot be said that any very marked progress can be reported, but a 
useful beginning has been made in the laying out of a large aggregate length of 
linear increment plots in Bengal, the United Provinces and Madras, and one 
aspect of the subject has been examined in some detail in connection with Mr. 
Smythies ’ papers on yield regulation ( Indian Forester 1933, 1934). 

3. For a determination of crop increment in unevenaged forest, the first 
method described was a Yield Table Method which is relatively simple but has 
not yet been tried out in India. It is largely based on crown space measure- 
ments. It is only applicable to pure crops of species for which age can be deter- 
mined, though permanent sample plots could supply the needed increment figures 
in the course of an average felling cycle period. It would appear well worth 
trying out for sal in conjunction with other methods and for deodar selection 
working circles. A modification of the method was suggested for forests with 
the age classes collected in groups. A little work has been done in measuring, 
crown spread of sal (Bihar and Orissa) and deodar (Research Institute). 

4. The second method is based on Stem analysis and is applicable to 
mixed forests such as the important teak bearing forests. Increment is deter- 
mined by stem analyses which may be worked up on a diameter basis only, 
or on a diameter and age basis — Growth Charts. Determination of mortality 
remains a difficulty and can at present only be estimated ; the predictions of 
increment for the probable extreme range is compared and a conservative esti- 
mate adopted. This method is more or less the one commonly followed, but the 
field work generally falls far short of requirements being unsystematic parti- 
cularly as regards selection of sample trees for analysis, and mortality data. 

5. The third method is that of Successive. Plot Enumerations which has 
the advantage of giving actual crop increment data but the disadvantage 
of requiring a long time for results. Crop increment is compared for different 
basal areas and diameter class distribution, and the conditions for optimum 
growth determined practically by trial and error, usually by formulating an 
hypothesis on general grounds and testing its correctness. This is the method 
of Biolley and his school and has not been applied in Tndia. It is doubtful 
whether we have the right conditions for it but we should consider its possi- 
bilities. 

6. The fourth method relies on a determination of the Growth percent of 
each diameter class from increment borings or stem analyses, and is really only 
a different form of the second method. It has not so far been adopted to any 
extent in India. 

7. These methods having given crop increment, it remains to determine 
what relation to it the yield to be realised should bear, and this necessitates 
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some standard for Normal Stocking both as regards total volume and diameter 
class distribution. The note pointed out that, normality implies that distribu- 
tion of diameter classes which produces the highest qualitative and quantitative 
increment consistent with a sustained yield, and the normal growing stock must 
be that in a fully stocked forest which produces such a sustained yield. The only 
suggestion made for collecting information on both these points was by averaging 
results from permanent sample plots selected as appearing nearest to require- 
ments in both respects. 

8. At present there is a reaction from evenaged and usually single species 
regeneration back to the unevenaged form even in intensively worked forests. 
It is possible that a solution of regeneration problems and developments in the 
use of species mixtures mav again alter the position, but the fact will remain 
that for at least half a centurv the greater part of our forests including many 
accessible areas from which the maximum outturn is required, will not have 
been converted and will have to be managed as unevenaged crops. "We ought 
therefore to expend a more or less corresponding proportion of our research 
efforts on their problems provided there is a reasonable prospect of practical 
results. 

9. The first requirement is for more data to go on. We must have reliable 
information as to the present structure of representative forests of the type in 
question and adequate details of their growth. The difficulty — it is not too 
strong to say impossibility- — of selecting compact plots which could be accented 
as true samples of a whole felling series, has led up to the adoption of the 
linear plots, usually 1 chain wide, for these studies. The first such plots were 
laid out in Bengal from 1923 onwards aiming at having one or more lines 
through each of the important ecological types. Last season, the United Pro- 
vinces has laid out 13 miles of line in sal selection forests. The proiect in the 
latter case was for the local staff to indicate compartments considered most 
representative and the research staff to lav out flic Hue on a compass hearing 
straight through them, measuring area and trees much as in a standard sample 
plot. Where possible the lines were to be made in compartments alreadv 
marked for selection fellings : remeasuremenf was to follow the actual felling 
and again to precede the ppxt felling, probablv with one interim measurement. 
Mensnnp*^en+s were recorded separntelv for each running chain, and ultimate 
analvsis of the line into tvpes or onalities was anticipated Oomhipiug the ex- 
perience reported from the several provinces interested the following points 
have arisen. 

10. Tree Classification . — The standard classification for evenaged crops is 
inadequate for irregular crops, primarily owing to the initial classification of 
canopy layers based on height ; it is true that if crop height, is taken as deter- 
mined only by the trees in the immediate vicinilv of the tree* to he classified, the 
same system should be applicable, but there is a feeling that this is too subjective 
a method. We should therefore drop out all reference to height, and refer only 
to the freedom of the crown as : — 

Dominant, with leading shoots free from overhead or near side shade ; 

Dominated, with leading shoots free but with near side shade from 
taller trees ; and 

Suppressed, with leading shoot definitely overtopped or with near side 
shade from taller trees on all sides. 

In many groups, a classification of the Dominants into Predominant and 
Codominant will appear practicable, and as for evenaged crops, it mav be desir- 
able to differentiate for research purposes. Then Predominant would comprise 
the tallest trees in any group, free from vertical competition, and Codominant 
would comprise dominants which though free are in close proximity of predomi- 
nants. 

Size of crown is tlie other important factor in determining increment. 
"Detailed subdivision only results in complicating analysis, so that simple 
differentiation into (a) Good, (h) Medium, (c) Poor, is recommended. Many 
authorities would further have us add a bole classified ion, perhans bv quality 
grades exnHlv as for crown size, and it might ho as well to record it to nermit 
of later analysis if called for. Scttaoixin t 1 ) has recently recommended such a 
classification with a simple decimal rotation (thus 2. 1. 3=dominated with 
(rood crown and tmor hole), and come in for a spate of facile criticism from 

(i) SchweteeriHchn Zrilw.lirift ffir Forstwewm, 1931 p. 1. 
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Heck and others. A classification of this kind was tried in the Madras tropical 
evergreen with satisfactory results. An enquiry addressed to the leading 
Central European Research Institutes failed to elicit any helpful suggestions 
on the subject. 

11. A further point which arises and has sometimes been stressed, is that 
with selection felling, sudden and complete changes occur in the growth condi- 
tions of the indhddual tree unparalleled in the regular forest, and response 
must vary Avith the age and past history of the individual tree. This can hardly 
be disputed but in practice must be? considered as part of the normal life of the 
selection forest to be met in statistical studies by collecting a sufficiently large 
number of data to derive mean values. 

12. To determine the size of the samples required for study, it is necessary 
to consider the practical application of the anticipated results, and the details 
of the analysis called for. 

It is evident that if complete analysis by tree classes is required, we should 
need in our plots a minimum of 3 dominance classes, times 3 croAvn classes, 
times say 8 diameter classes, times say 3 locality classes or types, times 10 trees, 
or 2,160 trees for each species. Actually if a similar figure is computed for 
evenaged sal forest from yield tables taking half acre plots for each decade 
(20 to 100) in three qualities omitting crops under 6" diameter, the number 
comes to 2,200 trees, whilst Avith over 250 sample plots there must be some 
14,000 trees under observation. In Avorking up to the minimum of 10 treeR per 
ultimate analysis unit, the actual number of trees in the plots would of course 
be several times greater, but it can be demonstrated that provided the most 
important classes are adequately covered, a shortage in the others is not serious. 
Thus, the increment of, sav, the dominated poor oroAvned trees could be estimated 
for all diameters together by determining its percentage relationship to the domi 
nated medinm or dominated good croAvned trees. Experience may well prove 
that for practical purposes it would be best to refer all increments to the 
standard of the D (a) trees so that if a sample enumeration shoAved 15 per cent, 
of dominated trees and the research plots had shewn that the average d tree lays 
down 50 per cent, of the average increment of the TVn) tree, the average incre- 
ment in a felling series would be ^(85-f- 15 ^ ) of tin standard D(a) figure. 

13. The analysis of the data ot‘ the linear plots into types or qualities is 
presenting difficulties. It would appear that some sort of statistical analysis 
should he possible, but none has vet been devised. Tt seems that this will have 
to be done at least for the present by direct observation of the associated vege- 
tation combined with a record of maximum height, but an intensive study by 
a trained ecologist ought to provide means of improving on this and should be 
taken up. Tt is evident, and is borne out by experience, that the linear research 
plots can never provide a true sample of a felling series, forming far too small 
a proportion of it, and their proper function must be to supply basis data after 
analysis. 

14. The effect of density on increment requires further study particularly 
as we have very little data even for regular crops. Conditions are obviously 
A'ery different in tbe typically open deciduous forest and the dense many storeyed 
wet evergreen. Tt may, however, turn out that this factor is sufficiently provided 
for in the tree classification. 

15. Reverting to the conception of the Normal Selection forest, the need of 

a standard to work to is experienced directly the problem of yield regulation is 
faced. The ideal distribution of diameter classes appears as more important 
for immediate practical purposes than the growing stock per 100 acres. There 
are no Indian data to go on and the only point that is dear from European 
publications is that the higher diameter classes must be proportionately much 
better represented than in regular forest. Unfortunately there is no answer 
to the question, how much better ? In correspondence with Mr. Smythies, I 
summarised the indications of European forestry* as requiring in selection 
forest nearly ten times as great a proportion of top diameter class stems as 
in regular forest of the same quality, and only about one-third the proportion 
of third class stems \l : TT : III = 1.0 : 1.0 : 1.25 for selection forest, and 3.3 : 
1 : 0.13 for equivalent regular forest!. Fluky* (Sayiss F. R. I.) has contri- 
buted perhaps the most important recent survey of groAvth conditions in selec- 
tion f orest. „ 

•Mitt. Sehw. Ans f. d. forstl. Vers. XVIII (l) II 
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16. This leads to the question, can we look to get light on this point from 
an analysis of data from the linear plots 1 I think the answer is that whilst it 
is likely that, on an adequate aggregate length of line of the selected type, the 
big marginal effects will cancel out, we should feel more confidence in a larger 
compact plot. I therefore recommend that a look out should he kept for areas 
of an acre or two along the line where the forest appeared reasonably uniform 
in quality and of the true selection type with most age and diameter classes ade- 
quately represented. Such areas should be constituted permanent sample plots 
for studying the relations between growing stock, felling and increment, regulat- 
ing the fellings on a special project designed to give predetermined proportions 
of the broad diameter classes, and watching the effect on the increment. 

17. Information concerning mortality in recruitment of the upper diameter 
classes is also essential for yield regulation and both the linear plots and the 
suggested compact plots will supply the required data in due course. « 

Recommendations for further research work are as follows : — 

(1) Laying out linear plots on lines adapted to the conditions prevalent 

in each important type of forest — Sal, mixed deciduous, wet ever- 
green — of length adequate to cover the important range of quality 
or subtypes, diameter and tree classes as required for analysis. 
The lines should be laid out shortly before a selection felling is 
done, and should be remeasured alter the felling, and again after 
the next felling is marked. They would probably be maintained 
for at least one further cycle. 

(2) Supplementing the linear plots -with compact blocks 1 — 5 acres in 

forest which comes nearest to the theoretical selection forest, 
treatment being devised to study the relation between increment, 
proportional representation of diameter classes and total growing 
stock. 

(3) An ecological study of the vegetational variations on these fines and 

plots, with a view to the recognition of a small practical number of 
growth types for the chief specieR, and analysis of the growth data 
by types. 

(4) The adoption of the sample tree classification given above for these 

studies. 

(5) Studies oil actual examples by the Central Silviculturist of the yield 

table, growth chart, and growth percent methods in representative 
forest types with a view to determining their practicability and 
value for Indian forests. 

• • * <* * # * 

PAPER (11). 

By E. A. Smythies, Conservator of Forests , Working Plans and, Research, 

United Provinces. 

The United Provinces have recently embarked on an extensive prog ramm e 
of statistical research in the 1,000 square miles or so of irregular hill sal forests, 
the principal object of which is to collect data for applying the new selection 
yield control method. As a preliminary, therefore, a brief description of this 
method may prove useful. I intentionally omit all reference to mathematical 
formulae and calculations which have already been published in the Indian 
Forester. 

The average size of a Working Circle in these hill forests exceeds 100,000 
acres. The crop varies from pure sal to pure dry deciduous miscellaneous, a 
hotch-potch of different types often varying every few chains. From the dawn 
of scientific forestry these extensive areas have been managed with selection 
or exploitation fellings of trees over exploitable diameter and a felling cycle. 
No other system at present seems conceivable. With a felling cycle of 15 years, 
the average annual coupe in a Working Circle is about 7,000 acres. Only’ large 
size sal, sain ( Terminalia tomentosa) and haldu ( Adina cordifolia) are Sale- 
able species. 

The problem we have to face is to regulate the rate of removal of the first 
class or selection trees (i.e„ over exploitable diameter) so that, there will be 
at least an equal number available at each cycle. For the first 40 or 50 years, 
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Brandis ’s method of yield control was universal. This fixed the number of tree* 
to be felled annually over prescribed area coupes. It required data of : — 

(i) total growing stock of I and II class trees. 

(ri) the ratio between l and 11 class trees. 

(ivi) the factors t and z of my formula (see Mr. Mobbs’ note). 

For the last 15 or 20 years, there has been no limitation on the removal of 
selection trees, but Working Flans encouraged the removal of all that were 
silviculturally available. Me have now clearly realised that our forests cannot 
stand this rate of felling at present, and we must have some mathematical limita- 
tion on the rate of removal of selection trees. The basic idea of the new control 
is the same as with Brandis, namely, that the I class trees removed will be 
replaced by recruitment from the 11 class trees during the felling cycle (plus 
or minus adjustments for abnormal conditions of stock), but there is one im- 
portant difference. Our selection control prescribes, not a number of trees 
(as the Brandis method did) but Nome simple percentage or fraction of I class 
trees found in the area coupe of the gear by the marking officer, usually l|3rd, or 
2]5ths, or or 2|3rds, so that the marking officer has a very simple prescription 
to follow. It is a more important change than appears at first sight, since it 
avoids the necessity of knowing the total growing stock. So long as we know the 
ratio between I and II class trees, we do not need to know their totals. We can 
ascertain this ratio more accurately with a smaller scale of enumeration than 
we can ascertain the total growing stock with complete enumerations, and Mr. 
Howard, recognising this, agreed to a saving of Rs. 15,000 this year in my Circle 
budget by reducing enumerations for two Working Flans under revision. It is 
thus a point of considerable practical importance. 

This selection yield control has definite advantages over Brandis, or 
similar alternatives, i.e., 

( i ) it reduces the scope and cost of enumerations and working plan 
revisions. 

(it) it tends to eliminate or materially reduce errors of enumeration, 
since an estimate of the ratio of 11:1 will usually be more accurate 
than an estimate of total growing stock, i.e., TI + I. 

(Hi) it gives a simpler prescription for a marking officer to follow, and he 
knows all the time whether he is diverging from the working plan 
prescription or not. With a volume yield and fixed area coupes, 
lie is never certain how he stands until he finishes. 

It will have been noted that we have to assume values for t and z, and as we 
have no other data whatsoever, we base these values at present on yield table 
figures for regular fully stocked crops. We believe that z (almost certainly) 
and t. (probably) will be* conservative when applied to partially stocked irregular 
crops. But we want reliable data applicable to irregular mixed forest, and the 
programme of statistical research we have recently started is definitely aimed 
to give us Ihose data. 

Mr. Mobbs ’s note explains in detail the procedure that he has recently 
evolved. Points for consideration of the conference will be 

(i) Will that, procedure give us the data that we want of t and z {i.e., 

diameter increment and wastage) for each diameter class in these 
very irregular and variable forests ? To guarantee proportional 
representation of every type is recognised as impossible. 

(ii) Can we aim at getting anything more than this by statistical research 

in these forests ? 

( Hi ) Should that procedure be modified or improved in any way ? Are 
any of the measurements and records now being made unnecessary 
and avoidable, or should some others he added 1 

(iv) Tf we record data under various heads such as quality classes, dia- 
meter classes, crown or tree classes, etc,., to what extent can we 
utilise all these sub-divisions of data finally t 

(v) How far will it be possible to standardise procedure between pro 
vinces, so as to get comparable results in future for similar condi- 
tions f 
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By E. 0. Mobbs, Silviculturist, United Provinces. 

( i ) General. — A very large part of the sal forests of the United Provinces 
must be classed as irregular ; the extensive areas belonging to the moist and 
dry Siwalik types from the Dehra Dun to the Haldwani divisions must probably 
always remain irregular, while the failure to obtain adequate regeneration in 
many other areas under “ Conversion to Uniform ” management is making it 
necessary to regard and treat them again as irregular forests. 

The general history of and recent developments in the management of the 
sal forests of the United Provinces have been described by Mr. Smythies in 
several articles of the Indian Forester, — notably in the April 1932, and the June, 
July and October 1933, issues. The last two articles dealt more particularly 
with the new “ Safeguarding Formula ” that has been evolved for the manage- 
ment of all the irregular sal forests. The formula is perhaps only a make-shift, 
but for practical purposes it is at any rate a good one, and it has also served 
a very valuable function in indicating the general lines on which statistical 
research into the irregular sal forests might in the first instance proceed. 

A minimum selection, or more correctly exploitation, diameter is fixed, and 
the number of trees above that diameter which may be felled annually is deter- 
mined by the number of trees that, are annually passing above that, diameter 
from the diameter class immediately below it. The primary formula is : 

X= \ [y — z). 

X = the number of exploitable trees that may be felled annually, 

/ = the number of years in the felling cycle, 

t — the period of years for the diameter class immediately below the 
minimum exploitable size to pass into the exploitable class, 

number of trees in the diameter class immediately below the 
minimum exploitable size, 

percentage of y trees that disappear (by thinnings or otherwise) 
in t years and do not come into the exploitable class. 

This primary formula thus limits the removal of exploitable tree to the 
number that actually pass up into the exploitable class from the diameter class 
immediately below. At the end of t years, there will therefore theoretically be 
as many exploitable trees in the forest as there were to begin with, and an equal 
sustained yield is assured for a period of at least 2 t years. 

Tt may be that, the exploitable trees are in excess or in deficit to begin with. 
The primary formula is therefore modified to : — 



where A is the number of exploitable trees that are to be removed annually in 
addition to the calculated yield to reduce a surplus, or conversely the number 
by which llie calculated yield is to be reduced to make up for any deficiency in 
the exploitable class. 

In this formula, f is fixed for each working circle on general considerations, 
and y is determined by enumerations over the whole circle. The enumerations 
also give the existing number of exploitable trees, and A is fixed somewhat 
arbitrarily on considerations of the general distribution of stocking. But t and 
z remain unknown quantities and for the time being are guessed at for irregular 
sal forests on the basis of existing data for regular forests. Some form of 
immediate statistical investigation was required to determine the value of t and 
z for all sorts of irregular sal forests, and if possible to give some basis for a 
reasonable determination of A, and to provide whatever further statistical in- 
formation it was possible to obtain within a reasonably short period of time. 

(ii) The Linear Sample. Plot . — To obtain the required information for the 
“ Safeguarding Formula ” it was decided to lay out a series of Linear Sample 
Plots or perhaps they should be more correctly termed Linear Increment Plots — 
in all the main tynes of irregular sal forest. A start was made with the Moist 
and Dry Siwalik Hill Sal ; 8 miles of lines have been laid out in the former 
and 5 miles in the latter. It is proposed to continue the work in the same types 
and to extend it into the Dun and Bhabar (High Level Alluvium) type, and 
possibly later on into other types. 

L1FRI 
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One of the main objects of having lines at all is to get representative samples 
of all sub-types, and if one could have a sufficient length of lines, it would be 
unnecessary to select areas for them. As, however, practical considerations 
limit the length of lines that can be laid out, and as there is a great variety in 
the number and distribution ol‘ the sub-types in any one general type, it was at 
once necessary to select duly representative areas for the lines. It was impos- 
sible for the Silvicultural staff do this, and representative compartments for 
the lines were therefore selected by Working Plan Officers, in consultation with 
the Conservator, Working Plans and Research Circle. The compartment and 
general direction of the line having been given, all the rest of the work has been 
done by the silvicultural staff. The lines certainly include almost every possible 
sub-type : this will be evident from the photos of some of the lines included in the 
set of U. P. photographs for 1933(34 now under circulation. There are patches 
of pure sal poles and of mature sal ; uneven aged sal pure and mixed with other 
species ; II, 111 and IY Quality sal ; areas with bamboos, asna and other species 
and only a few sal ; almost pure baldi ( Anogeissus latifolia) crops ; and so on. 
What is not certain, however, and can never be certain, is that the proportions 
of these sub-types is more or less the same as their proportions in the main types 
as a whole. Since the sal in the various sub-types has very obviously different 
growth rates, there might be serious objection to the application of any general 
results to the type as a whole. But it already seems necessary to adopt, a 
different exploitable limit for different quality classes of sal, and it will there- 
fore be necessary to calculate the values of t and z separately for different 
quality classes, as well as for the type as a whole, and it will rest with Working 
Plan Officers in the future to determine which values they will adopt. This 
aspect of the problem is not perfectly clear, and any help or suggestions that 
the Conference may be able to give will be welcomed. 

The general method laying out the lines is as follows : — 

The line is 1 chain wide, measured along the slope and the length may vary 
from 1 to 3 miles, according to locality, usually going in one direction across 
one, two or more compartments and starting and ending at a convenient place, 
such as a nala, fireline, ridge or path. The centre of the line is laid out by 
prismatic compass and is marked on the ground with stout numbered wooden 
pillars, roughly at 8 to 10 chains intervals, the actual distance, measured on the 
slope, being recorded, and the positions depending chietlv on the nature of the 
ground. Where necessary, intermediate stone pillars are erected. Where 
stones arc not available, the numbered posts arc placed closer, at 4 to 5 chains 
intervals. The centre of the line is also roughly marked with rings of white 
paint on trees, but for future work it has been decided to mark the marginal 
included trees with white paint rings, and not the centre ones, in order to know 
at subsequent measurements which miscellaneous trees have been included. 

For each square chain (along the slope) the Type (moist, medium or dry), 
Quality class, Aspect and Gradient (along and across the line) are recorded. 
Quality is determined by height and diameter measurements, the height-diameter 
curves for regular sal forests being used, bio fixed rule is made as to how many 
heights are to be taken, but they are taken us frequently as practicable, and 
may include trees in or immediately adjacent to the line, and they are invariably 
taken whenever there appears any change in quality. 

Sal, asna ( Terminalia tomentosa), haldu ( Adina cordifolia) chir ( Pinas 
longifolia) and semal ( Bombax malabaricum ) are all numbered if over 8" 
diameter, small metal plates being used nailed at 5' b" above ground level on the 
upper side of the tree. The tree is then measured at exactly 1' below the nail, 
be., at 4' 6". Trees below 8" are not measured, but record is made as to whether 
such trees are numerous or not in the square chain. Trees of all other species 
over 8" are measured and refolded, but are not numbered. Every 100th num- 
bered tree is marked with 2 rings of white paint and the 1000th with 3 rings 
(so far no line has as many as 1000 numbered trees). Diameters are measured 
at right angles to the nearest ljlOth of an inch not because such accuracy is 
necessary for the purpose of the “ Safeguarding Formula ”, but to ensure an 
ultimate acceptable accuracy to the nearest inch or half inch. In addition the 
crown class of each numbered tree is recorded. This matter is dealt with later. 

It has not yet been possible to analyse the data collected in the lines laid 
out this year, and in any case the main analysis will not be made till subsequent 
remeasurements, which it is proposed should be made in 5, 10 and 15 years’ 
time, when one felling cycle will have been completed, and every line will have 
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felled over. When the fellings are made, they will be made in the lines 
m exactly the same way as in the rest of the compartment. 

Both t and e can only be determined alter the remeasurements. From the 
initial measurements the trees will be divided into diameter classes, and xrorn 
subsequent measurements it will be Known how many trees oi each class have 
passeu up into the next class, and also how many have disappeared in the inter- 
val. it will also be possible lor the various quality classes to determine the 
increment-diameter relationship ior t lie lrregumr sal, out this is likely to be 
only an average between very widely varying limits, unless the data uie sepa- 
rately analysed not only for the dilierent quality classes, but also for the diiter- 
ent crown classes in the same quality class, since trees in the same diameter 
class will include all conditions of dominance and suppression. And even if 
this be done, there will be considerable variation of increment in the same 
crown class, owing to the difficulty of correct crown class classification in such 
varying iorest. For the time being, it would appear advisable to classify the 
initial data lor each quality class into diameter classes, and into crown classes 
within each diameter class, so that the information is available for subsequent 
use if needed. 

Since the gradient along and across the line is measured for each square 
chain, the actual horizontal area can be calculated. It is thus possible to obtain 
the actual area occupied by each quality class, the urea with some sal and the 
area completely without sal (or oilier numbered species). It is also possible 
tor each square, using data for regular forests, to obtain the total basal area 
and total volume of sal (or all numbered species) and to calculate for each 
quality the average basal area and volume per acre. This, however, would 
involve very considerable compilation work, and I am not sure that the informa- 
tion would be worth the labour involved. The volume calculations would also 
necessitate rather considerable assumption regarding the volumes of trees of 
different crown classes and the same diameter, or else a comprehensive series 
of volume determinations for different crown classes, which for the present 
would be impossible. 

(in) Tree classification. — Considerable difficulty was experienced in follow- 
ing the Forestry Commission tree classification approved by the Silvicultural 
Conference of 1929. in an irregular forest, especially of the fSiwalik Hill Sal 
type, the effect of past fellings, the quality, the ages and the admixture of other 
species all vary so frequently that it appears wrong to fix the canopy class of 
the trees on the basis of the heights of the dominant trees, unless one’s standard 
of dominance is to change with every square chain, which is inadvisable. After 
much discussion and trial in the field, it was finally decided to revert to tile old 
system of classification, ?>., into .'> classes- -Dominant (D), Dominated (d), and 
Suppressed (s), the first two being sub-divided into D-l, J)-2 and d- 1, d- 2 accord- 
ing to (lie nature of the crown. Even so, much has to he left to discretion as it 
is often obvious that an apparently dominant tree was formerly badly dominated 
or suppressed by a much bigger tree that lias been removed in past fellings. 

(iv) Miscellaneous. — The average cost of laying out the lines was roughly 
Rs. 80 per mile. This included some very difficult and steep country. 


PAPER (TV). 

By M. V. Imitrtk, Silviculturist, Madras. 

General. — A start has been made in Madras at collecting information 
regarding the girth increment of trees grownng in irregular mixed forest, but 
the problem of applying the data, and hence the best methods of classifying the 
trees measured has not been properly thought out, and presents some difficulty. 

2. Definition of purpose. — The purpose of these investigations is to acquire 
reliable data regarding the girth (or diameter) increment of trees in irregular 
crops which can be applied to working plan enumerations for making accurate 
calculations of the yield. 

3. Work done so far . — A number of linear tree increment plots have been 
laid out in different types of forest (Evergreen Rain Forest for Hopea, *' 
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Palaqmum and Calophyllum. Mixed Deciduous forest for teak, Termmalia 
crewutata, Lagerstroerma lanceoiata, Grewia tilaefoha, and Xylia xylocarpa and 
Dry Deciduous loresl (lied sanders type) for tterocarpus santatinus. The 
trees 'within one chain of well known paths are marked and mapped and diameter 
measurements at breast height taken periodically according to the instructions 
in the {Statistical Code. Methods of crown classification, etc., have not been 
finally decided upon. 

4. Application oj results. — Before it is possible to decide the best methods 
of crown classification, etc., it is necessary to consider how the results are to be 
applied. It is assumed that the plots have been selected so as. to cover the 
wnole range of quality and geographical distribution to be studied and that the 
plots are typical of the forests as regards uniformity and density, and that they 
will give diameter increment data for trees of every crown and canopy class. 
The Working Plans Officer will have enumerated his forest and measured 
diameters throughout. {Since the increment plots, though covering the whole 
range of qualities and sub-types under consideration, are not likely to be repre- 
sentative of the whole forest ; the data given cannot be applied direct to the 
various diameter classes, and some further classification into crown and canopy 
classes appears to be necessary. Thus the trees will be divided into : — 

(1) Quality classes, 

(2) Canopy classes, 

(3) Crown classes, 

(4) Diameter classes. 

The Working Plans Officer would therefore have to differentiate quality 
classes and enumerate them separately and also determine the proportions of 
the different crown and canopy classes in each girth class for each quality in 
sample strips in his enumeration, the classification adopted being the same as 
that used in the increment plots themselves. This appears to be a rather com- 
plicated and laborious procedure, and perhaps the Conference can suggest some 
method of simplifying it. 

5. Selection of increment plots. — Rules for this have already been laid down 
in the Statistical Code [Page 44, iii b (o)]. A difficulty is encountered in mixed 
deciduous forest where the type changes rapidly from open areas with well 
spaced trees and much Lantana and growth of small trees, to fully stocked por- 
tions with many trees per acre, and further to dense bamboo forest with few 
trees per acre. It would appear to be impracticable to differentiate these types 
which may change within a few chains, and the only remedy appears to be to 
have larger increment plots in as typical areas as possible so that the different 
types are represented proportionally. There may be some error in applying 
the data to a portion of forest in which the types are represented in different 
proportions but it is difficult to see how this can be overcome in a practical 
manner. 

6. Selection of trees. — It is necessary that a sufficient number of trees of 
each diameter, crown and canopy class should be measured. Criticism was 
made of some of the plots in Madras that subjective selection had been made, 
and this was obviously the case in one deciduous forest tree increment plot where 
the trees selected were all good “ normal ” trees with straight boles and good 
form, whereas a large number of the trees were crooked, or swollen at the base, 
or had some other abnormality. Since such abnormalities would not be con- 
sidered as reason for rejection in a working plan enumeration they should not 
be omitted in a tree increment plot. Such subjective selection can be overcome 
by marking and measuring every tree of all sizes and conditions that would be 
enumerated for a working plan, but this on the other hand might introduce an 
unnecessarily large number of certain sizes and classes. Tn order to keep the 
work down to a minimum, excess trees in such classes should be rejected but it 
is important that such rejections be made mechanically on paper, since the eye 
oannot be trusted not to make a subjective selection of such trees on the ground. 

In Example 27, Page 44, of the Statistical Code, it is stated that “ For 
normal increment in uneven aged forest it is a matter for consideration whether 
only trees likely to reach rotation age or exploitation size should be taken or a 
sample of all trees found ”. Since the data arc to be applied to working plan 
enumerations in which no such selection of trees likely to reach rotation age is 
made, it seems necessary to take representative samples of all trees in each 
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diameter class whether they are likely to reach rotation age or not. It seems 
necessary, moreover, to take a large number of trees in the lower diameter 
classes in order to allow for trees falling out owing to suppression or to becoming 
so unsound as to be not fit for enumeration. Ail this points to the advisability 
of taJoug all trees in a plot and not merely equal or graded numbers of trees in 
the different diameter classes. 

7. Crown and canopy classification . — In order to reduce as far as possible 
the number of classes into which the Working Plans Offioer has to sub-divide 
his enumeration it is necessary to make the canopy and crown classification as 
simple as possible. The system given in the Statistical Code for regular crops 
has been iound difficult of application in mixed forest where all height classes 
are mixed up together. 

In open Bed sanders forest ( Pterocarpus santalimis), there is little need for 
crown classification since every crown is separate and would be called “ D. l.a ” 
according to the system used for evenaged crops. 

In evergreen forest with a definite top canopy a simple classification was 
found to be : — 

I. Crown with full overhead light, 

II. Crown with restricted overhead light, 

111. Crown with no overhead light, each of these being subdivided into 

(a) Full sized crown for the size of the tree, 

(b) somewhat constricted crown for the size of the tree, 

(c) badly constricted crown for the size of the tree. 

This classification was found easy to make on the ground, and different ob- 
servers soon acquired the same standards of judgment after a little coaching. 
When, however, it is considered how tliis classification is going to be applied, 
one is a little horrified to find that 9 different increment figures would have to 
be worked out for each diameter class in each quality, and the final table might 
consist of say three qualities each with about eight to ten diameter classes each 
with nine crown - c« m-canop y classes — or a total of about 240 classes for each 
species into which the Working Plans Officer would have to divide his enumera- 
tions. Some simplification appears to be necessary though it is difficult to see 
how the scheme suggested can be made simpler than it is unless some of the 
classes can be combined in some way or other. The suggested classification 
involves, moreover exceedingly unwieldy increment plots, since in each of the 
240 classes it is necessary to have a sufficient number of trees to give a reliable 
point on the curve of averages. The Central Silviculturist could probably say 
more definitely what number would bo required, but I imagine it would not be 
loss than .10 to 15 trees which would mean that at least 2,400 to 3,600 trees would 
have to be measured in each plot. 

In mixed deciduous forest the question of crown and canopy classification 
is complicated by the irregularity of the canopy and the rapid variation in type 
of growth encountered. There are always a number of gaps of varying sizes 
caused by selection fellings, wind-falls, flowered out bamboo clumps, etc., which 
have not "filled up on account of dense invasion by Lantaua or from other causes. 
The canopy is so irregular in density and height that, the ordinary classification 
by dominance and crown condition as proscribed for regular crops is obviously 
inapplicable. One finds, for instance, a number of trees half or two-thirds of 
the top canopy with completely free crowns and not dominated at all, which 
would not fit in to the nsual classifications. 

, The classification suggested above for evergreens might be used though 
the conditions of dominance are very different and the variation in crown size, 
especially in the smaller diameter classes, is very much greater. 

' Another difficulty in mixed deciduous forest is the presence of bamboos 
with their periodic flowering and consequent complete change of the conditions 
of dominance in cycles of about, thirty years. It is difficult to see how it would 
be possible 1o collect and apply reliable increment data in snch forest. 
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Summary. 

The general problem has been briefly stated and methods of crown classifica- 
tion in evergreen and deciduous forests suggested. It is required to decide 
from the point of view of application of results to working plan enumerations, 
and of simplifying the work as far as possible what methods of crown classifica- 
tion are likely to be the most practicable for different types of forest, and rules 
require to be drawn up for inclusion in tbe Statistical Code regarding the classi- 
fication of the data collected, the working out of increment figures and their 
application to working plan enumerations. The rules should also specify the 
data that have to be collected in the course of such enumerations in order to 
enable the increment figures to be accurately utilised. 

It might also be discussed whether any practical method for collecting and 
utilising increment data for trees in bamboo forest can be devised. 

PAPER (V). 

By 0. K. Homfkay, Silviculturist, Bengal. 

Linear Plots were started in Bengal in 1923 by Mr. E. O. Shebbeare, then 
silviculturist, and up to the present 1/ lines totalling approximately 15 miles 
have been laid out by the Silvicultural Branch. Lines have been laid out in the 
following major forest types — foot-hills miscellaneous, plains sal, deciduous 
Dipterocarps, and mangrove forests. Lines are marked on the map at random 
and laid out on the ground afterwards ; this prevents any attempt to select the 
best areas which might be the case if the lines were selected on the ground. 
The width of the line is one chain and the length may vary from 1| to i a mile 
until it reaches a convenient boundary. The lines are laid out by compass. 
A line 2 feel wide is cleared of all undergrowth and it has been found that this 
line is always kept clean as the jungle animals use it for a path. Every tree 
of 4" diameter and over at breast height whose centre occurs within the i chain 
on either side of the centre of the path is numbered with a tin plate and the point 
of measurement marked with a cross in white paint at The cross and 

number plate are always put so as to face the path. Trees under 4" diameter 
are ignored. No undergrowth is cut except in 2' centre path. A stake with 
the number of the chain painted on it, is struck in the centre of the path at 
every chain length of the line, and a line drawn in the note book showing the 
number of the chain. Any change in the type of forest is noted in the note 
book and the length of the lino noted where it begins and ends. Diameter 
measurements are taken every 5 years. 

The results supply otherwise unavailable data as to the composition, quali- 
tative and quantitative, for every type and sub-type of forest. Unknown 
species and those of doubtful identity are easily marked down and specimens 
sent to Dehra Dun for identification and we may say that in the forests where 
these lines occur there are hardly now any un-identified species left. They 
give authentically determined trees for seed and specimen collection and for 
observations on seeding, natural regeneration, etc. By periodic diameter 
measurements some idea of the rate of growth of the less important species 
can be ascertained which at present is practically unknown. Parts of these 
lines sometimes fall into the annual clear-felling coupe and in such cases all 
trees to be felled are measured up for volume data. 

Interesting facts arc collected as to the mortality of certain species and also 
when certain fuel species such ns Macaranga and Mac kilns spp. reach maturity 
and pul on no further growth. 

In addition some of the older lines have boen relaid and any trees that have 
reached 4" diameter at breast since the line was first laid out were included and 
numbered and measured. This is of great interest and show's exactly how the 
constitution of the fores! s is changing under fire-pro(ection. Even in the dry 
mixed foresls the most common trees that are coming in were found to be 
Dysoxylum. spp., Amoora v-allichii, A. rokituha, Chisocheton paniculatus, 
Meliosma si m pi in folia, Cryptncnrya spp.. Case aria, spp., Pithecolobium 
angulatim . 

Linear plots can be very advantageously combined with the 
Plots and this is being done in several instances in Bengal. 
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Mr. Smythies , — Tucked away under the rather innocent looking heading of 
“ Agenda and corrigenda to the Statistical Code ”, we seem to have one of the 
moat important and one of the most difficult subjects for discussion before this 
conference, namely, statistical research in irregular crops : important because it 
applies probably to 75 per cent, of the forests of India from Cape Comorin to 
the Hindukush, from tropical evergreen to high level conifers. In the proceed- 
ings of the last silvicultural conference, we may read a note that “ no paper was 
submitted on this subject, but this was due more to the inherent difficulties of 
the problem than to lack of interest and it was suggested that, a report should 
be submitted to the next silvicultural conference ”. T hope we shall be able to 
go a step further at this conference. 

Mr. Champion when he suggested to me that T might take up this subjecl 
for introduction at this conference and put up a summary of the papers received, 
remarked that there was no published literature anywhere in the world to help 
us to tackle the problem and that we should have to work out our own salvation 
from the beginning. T think that is in some wavs an ad% r antage because we 
start with a clean slate and can write whatever we like on it. 


The statistical problems relating to irregular forests are as old as the 
Forest Department in Tndia and they apply on a much larger scale than the 
problem relating to regular forests. The latter only began to be systematically 
studied about 25 years ago with Troup’s pioneer work and everybody knows the 
remarkable progress that, has been made in those twenty-five years. I think we 
are nowin much the same position in regard to regular crops, that is to say, at the 
dawn of systematic study. 

A committee was appointed to consider the papers which were submitted 
on this subject and they have prepared a report which I will place before the 
conference. This report contains seven or eight points and it mil probably 
simplify matters if T deal with each point and discuss it separately, 'riving the 
reasons which led the committee to make their proposals on it. The report 
of the committee is as follows. 


Report of the Committee. 

Papers describing the present methods and objectives of statistical research 
tw irregular mired forests mere submitted bv Assam. Bengal, the United Pro- 
vinces, and Madras, while a note by the Central Silviculturist summarised the 
results of the last (1929) conference and svbseonent developments, and made 
suggestions for the future. These papers established the following points : — 

(1) That there may be different objectives and therefore different methods 
of statistical research in mixed irregular forests, e.g., 

(a) A semi-botanical survey (Ren gal). 

(b'l Data regnired by Working Plan Officers in proscribing the yield of 
a single species in mixed forests (United Provinces) . 

(c) Data required by Workinq Plan Officers in prescribing the yield of 
several species in mixed forest (Madras). 

I will summarise the work that has been done in the different provinces. 
Tn Bengal, linear nlots were started in 1923, and so far 15 miles have been laid 
out in four main forest types. They have 5-vear remeasurements and thov 
measure overv tree over 4" diameter for all' species. The objective as defined 
iu the paper was as follows : — 

Object ires . — (a) Botanical survey, recognition of unknown species and 
distribution of all species. 

(b) Authentically determined trees for seed and study. 

(c) Some idea of diameter increment of all species, and 

(d) Some idea of mortality and change of constitution of forests due 

to fire-protection. 

In the IT. P„ linear plots one chain wide were started last year by Mr. 
Mobbs and bis assistant Mr. Negi, 13 miles were laid out and it is proposed to 
lav out a further 20 miles during the coming cold weather. The general idea 
is to trv to get 5 — 8 miles of lines in each important working circle in two or 
three divisions and it will take two or three years to lay them out. Remeasure- 



214 


Item 11 (c).] 

ments every five years, and if possible before and after main fellings as well. 
The primary objective is to ascertain, for one species only (sal), growing in a 
mixed forest of many species, an average value for a working circle of diameter 
increment and wastage ; that is, what proportion of the stems in any diameter 
class will puss up to the next diameter class within a certain period of years. 
This is the information required by working plan officers to apply selection 
yield controls. Tire objective is thus quite different to the objective in Bengal. 

In Madras, linear plots (some two chains wide and some one chain wide) 
were started 3 years ago and 27 miles have been laid out in three different types 
of forests, evergreen rain forests, mixed deciduous forests with teak, and dry 
deciduous forests with Bed sanders ( Ptcrocarpns santalinus). Their objec- 
tive has been defined by Mr. Laurie as follows : — 

“ The purpose of these inevstigations is to acquire reliable data regard- 
ing the girth (or diameter) increment of trees in irregular crops 
which can be applied to working plan enumerations for making 
accurate calculations of the yield.” 

The objective in Madras approaches that of the United Provinces rather 
than that of Bengal but. is complicated by the desire to collect data for 3 or 4 
different species in each type of forests. 

The second point of the report reads as follows : — 

(2) That there must be a clear definition of the objective before any such 
research is started. Only then can the scope and method's be decided , which 
must assure that the objectives are attained. 

In an intricate problem such as we are considering, we believe it. will be 
useless to start statistical research and a few years later ask ourselves what 
we should do with the data obtained. T believe that. Bengal found some diffi- 
cultv, after collecting data, in knowing exactlv what was the best thing to do 
with them. This point therefore obviously does not require any elaboration. 

The third point of the committee’s report reads : — 

(3) Tha* statistical research is at present chiefly required, in mixed forests 
where only a few species (out of many) are exploitable. Yield tables for such 
forests are impossible at present. 

The fact that papers received from the three different provinces Avho have 
started this work show that they all deal with mixed forests of many species 
clearly indicate that it is in these types of forests that statistical research is 
ehicflv reonired, so we can limit our subject to statistical work in mixed irregular 
forest. Troup whpn he started his investigations years ago on regular crons, 
and those of us who followed in his footsteps research in regular crops, had a 
verv clear objective, namolv. the preparation of yield tables. T think that 
with these irregular mixed crops that objective has to he completely ignored. 
T believe T am right in saving that nowhere in the world has anv vield table as 
vat been published for any irregular crons even of a single species, that is to 
sav pure forest. 

r Mr. Champion. — There are vield tables of sorts produced for irregular 
u noven aired forests in the United States and in Switzerland, but T do not consider 
them suitable for our conditions.! 

This fact, that for forests of this type yield tables -an be definitely excluded 
at present, makes it all the more necessary that the obieefiv" of averv research 
project that is undertaken should he clear] v defined before it is started. 

The fourth point of the report of the committee reads : — 

(4) That lony linear plots 1 or 2 chains broad and several miles long in 
each Working Circle or forest type appear to be the best form for such research, 
and the method of successive plot enumerations, preferably at 5 year intervals 
and if possible immediately before and after main fellings appears the only 
feasible method of collecting data, either for botanical or Working Plan purposes. 

Here mrain that fact that in all three provinces the type of long linear plots 
has been adopted as the only feasible method clearlv indicates in the opinion 
of the officers of those provinces that that tvpe of plot is the best. That is why 
the committee have recommended more or less standardising that true of plot. 
I should like to pay my tribute to Mr. Shebbeare nnd Mr. Homfray and the other 
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officers in Bengal who took the lead in laying out these plots in Bengal many 
years before it was thought of elsewhere. Mr. Champion suggested in his note 
that these long linear plots should be supplemented by rectangular plots chosen 
as typical of these forests in order to obtain some idea of the nor mal growing 
stock. The committee considered this carefully and concluded that in mixed 
forests there is no hope of obtaining any idea of the normal growing stock 
for one species out of many (see p. 218, lower half, and p. 219). 

The fifth point of the committee’s report reads : — 

(5) ** That every stem ( over a minimum diameter) of those species for 
which data are required should he measured and recorded by diameter or girth 
classes , and not only selected stems.” 

It appears necessary to guarantee that the best stems only are not selected 
for measurement. This is the criticism that was made, 1 believe, in Madras 
when their lines were laid out. By taking every stem over a minimum size 
we are helping to obtain the true average of the whole area. 

The sixth point of the committee’s report is as follows : — 

(6) “ That where Working Plan yield calculations are to depend on statis- 
tical research, the simplest possible objectives should be adopted to start with. 
It is for example useless for the Working Plan branch to ask for the normal 
total growing stock of one species in a mixed forest, but it is reasonable to ask 
for the normal distribution of diameter classes to sustain the selection yield.” 

Referring for a moment to Mr. Laurie’s definition which 1 will repeat — 
“ The purpose of these investigations is to acquire reliable data which can be 
applied by working plans officers for making accurate calculations of the 
yield ” — this is a very good definition, hut the scope and method of the 
statistical research will depend on how the yield is prescribed in the Working 
Plans. In mixed deciduous forests for example, will the working plan prescribe 
a separate yield for each species or a combined yield for all together ? Again, 
will the yield be a total volume yield for all classes together or will the objects 
of management be met by prescribing a yield of selection size trees only, as we 
propose to do in the United Provinces ? The answer to each of these different 
possibilities would require to a certain extent different details of statistical 
research. These are the first questions to be answered, and it is therefore 
useless to decide on a method of prescribing the ^yield to which statistical 
research cannot in our present state of knowledge give an answer. For the 
Hill sal forests in the United Provinces we have adopted the simplest possible 
objective, namely, yield control of one species only, and from our practical ex- 
perience up-to-date we find that even that objective is as much as we can manage. 
Your Committee were very definitely of opinion that working plan yield calcula- 
tions must be made simple wherever they are to depend on statistical research. 

The seventh point of committee’s report is as follows : — 

(7) u That sab -division into quality classes, croton classes , canopy classes, 
etc., should where feasible be rigidly confined to the minimum required to attain 
the objective, and all unnecessary elaborations excluded. In some types of 
forest no such sub-division is possible, e.g., quality classes in wet evergreen 
forest. Over elaboration tends to make both the research itself and the appli- 
cation of results to Working Plans impracticable.” 

Mr. Laurie’s note brings out very clearly the danger of excessive complica- 
cations. He shows how a working plan officer might have to divide enumera- 
tions into 240 classes for each species ! During the last two years, working 
plan officers working under me in the United Provinces have enumerated about 
a quarter of a million acres of hill sal forests in our standard classes and we 
tried enumerating also in two very simpje quality classes, over 70' height and 
under 70' height, and we found in practice that even that, very elementary 
complication was impossible. The qualities were so muddled up on the ground 
that they merged into one another and when the large scale enumeration 
attempted to separate them it was found it could not be done. So that any idea 
of Dying to enumerate in quality classes, crown classes, canopy classes, and so 
on, is quite impossible. And moreover, for the simple objective that we are 
satisfied with, I believe this elaboration is unnecessary. If you are satisfied 
with the selection yield control, you can ignore canopy classes and even to a 
great extent quality classes, because we want statistical research to give us an 
average answer for a whole working ciroie for perhaps a lakh of acres or more. 

LIFRI 
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But to justify the assumption that we have a fair average we must have an 
adequate length of line for each area over which the results of research are to 
be applied, it is no good taking only a few chains or even a mile. 

There is a story of a Divisional Forest Officer, a very meticulous fellow, 
who prided iiimseit on extreme accuracy in nis worK and on one occasion wonted 
out ins requirements for barbed wire lor bis plantation to tnree places of 
decimals, liuving done this he then sent an indent to a Calcutta firm for his 
wire, also to tnree places of decimals, and the Calcutta firm, not 
being accustomed to this extraordinary accuracy (I think the figure 
was 407i.;iu2-lt.) ignored the decimal point and sent him 4 million and seventy- 
one thousand odd leet ! I tiiink in this problem of statistical research we must 
avoid the mentality of that Divisional Forest Officer and it is useless for us to 
think in terms of three decimal places. Whatever answer we may get even with 
the most careful work, must be a rough approximation. 

The eighth point of the committee’s report deals with : — 

(8) “ That where some tree classification is considered advisable the follow- 
ing shall be adopted : — 

(a) Freedom of crown — (i) Dominant, (ii) Dominated, (Hi) Suppressed. 

(b) Size of crown — (i) Large, (ii) Medium, (Hi) Small.” 

Although we believe that a working plan officer will never require a tree 
elussihcaUun on these lines, it is possible that statistical research itself might 
find sucii miormatiou useful in future, and if it can be collected without extra 
trouble there is a feeling that this should be done, and research officers should 
note down classification of trees they measure on these lines. The difficulty of 
applying even tins simple classification to irregular forests is obvious and the 
best classification would only be rough but it does not take much trouble to note 
it down and it is better to do a little more, than to find later on that you want 
something and cannot get it. 

The last point of the committee’s report runs as follows : — 

(9) “ That it is at present too early to try to standardise methods of analysis 
and application of results.” 

This point 1 think is perfectly obvious and really requires no explanation. 
You cannot analyse results if you have not got them nor can you apply them. 

Summarising all this, the committee have made a recommendation. 

“ The Committee, therefore, recommends that the Central Silviculturist be 
ashed, in consultation with provincial research officers, to write an addition to 
the Statistical Code on the lines indicated above, and to include a section describ- 
ing the technique so far developed in different provinces, with suggestions for 
methods of analysis and application of results in future. The committee further 
recommends that as the subject is of importance to most provinces, co-operative 
investigations should be undertaken by the Central Silviculturist and provincial 
research officers should keep in close touch.” 

By this co-operative investigation, I think we really mean not so much a 
tour such as was made in the ease of sal, but keeping in touch through the Central 
Silviculturist who could help by disseminating information from one province 
to another. There would be more correspondence than touring. 

At the commencement I said I hoped the conference would carry the matter 
of research in irregular crops a stage further than where the last conference 
left it. The committee have put in a good deal of hard work and hard thinking 
and if its report is endorsed by this conference I think we shall have definitely 
advanced not only beyond the stage at which it was left by thelast conference 
but beyond any work carried on in other parts of the world on this type of work. 

Mr. Shebbeare : I have only one point to make about the classification and 
the position of the crowns. I sent the record of a linear sample plot to Mr. Bor 
in Assam and he wrote hack saving “ I suppose this is a sal forest but the 
majority of the trees are Meliosma ”. This latter is simply an undergrowth 
species, and unless you do record the whereabouts of the crown, confusion will 
result. 

Mr. Laurie : Mr. Smythies asked how we would prescribe the yield in tmr 
irregular crops of Madras. The position is rather different in the different 
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wo deal with, and when I defined the objects of the research, I had in mind 
our most important forests, namely the mixed deciduous. There we adopt n 
combined yield of all species irrespective of the relative value of individual trees. 
But it is quite conceivable that in teak bearing forests we might, want a separate 
yield of teak on the lines on which the U. P. is doing it in their sal forests. In 
evergreen forests, it is doubtful if we would want to go into so much detail be- 
cause upto the present no volume yield has been prescribed for them. It is entire- 
ly a silvicultural yield of only one or two trees per acre in accordance with the 
resolution of the last conference that we should not do any heavy fellings 
until regeneration problems in evergreens had been solved. In our open red 
senders forests the only trees we are considering are red sanders, being the only 
valuable timber species. There again, some method comparable to the sal 
methods in the United Provinces will be adopted. The problem therefore is 
different in these three different areas and our method of research, of recording 
the data, and of analysing them would be different in each case. 

Mr. Mobbs : The point which was raised concerning the question of widen- 
ing the line to make a permanent sample plot. We issued instructions that 
wherever it was possible to widen a line to make a permanent sample plot 
tvpical of the average conditions, this should he uotod down on the records. 
The net result was that no place was noted down, the reason being that it was 
absolutely impossible to determine a true average of the irregular crops. The 
irregular forest, is not. the same as the selection forest. Yon can perhaps find 
your ideal condition in selection forests, but an irregular forest consists of a 
series of even-aged groups. No one group of evonagod trees and no one quality 
class will give you a true average condition of the whole area. Consequently 
when we considered the question in the forest we did not consider it feasible to 
widen the lines in any place. 

Mr. Champion : The report of the committee refers a good many things to 
the Central Silviculturist, as tends to happen in those reports and resolutions ! 
I was distinctly disappointed with the outcome of our discussions at the last 
conference. It should have led to a lot of research work bat it led to almost 
nothing till the last two or three years when very definite progress has been 
made. The points in which the committee summarised its recommendations to 
the conference are for the most part acceptable to me as Central Silviculturist, 
but, there are one or two which I think will have to be considered a little more 
fully and there are one or two points which have come up in debate on which 
I think possibly a little more should be said. Firstly, with reference to the 
linear plots, referring primarily to the linear plots as laid out bv the United 
Provinces last cold weather — and T gather those in Madras too, although I have 
not seen the record — there arises the question of getting a representative sample. 
Wo have to be very careful riot to confuse two matters here — extra careful because 
the particular difficulty I am going to mention has occurred constantly and is still 
always cropping up with reference to our research work in evenaged crops. 
When looking at a sample plot, I have very frequently heard the remark “ But 
that sample plot is not in the least a sample of the division ”. Now that 
is because the majority of forest officers who arfe not, familiar with these 
things (though as a matter of fact the information on this point, is gradually 
improving) think that because we use the word * sample \ the reference 
is to the average of the forest or the division. As a result a good deal 
of propaganda, I think it is now fairly generally realised that the sample 
plot has no such object in view at all ; it is merely laid out. to contribute 
growth data for a partictilar form of forest (age and type and quality) 
the ultimate object being to combine data from n wide range of plots to permit 
of subsequent analysis for standard conditions. We can then refer the average 
of the division to these standard conditions for the required growth data which 
are made available to the working plan officer. The position is exactly the 
same for this research on irregular crops which we now propose to undertake, 
with this difference that the analysis is a far more difficult, proposition. Tt will 
have to be tackled on different lines to begin with. A point, which was actually 
mentioned was that it is impossible to classify some of our tvpes of forests hv 
anything corresponding to quality class. T should imagine mvself that, time will 
show that that generalisation is not generally applicable. T think the criticism 
might be made that, we know so little about these forests that, generalisations 
are dangerous. 

If these linear plots are to he used as a sample in all respects of the forest 
in which they are laid out, this should he a secondary objective, the primary 
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being to provide data for analysis with reference to definable standard condi- 
tions. The United Provinces have actually laid out or intend to lay out such 
linear plots in practically all the working circles of all divisions concerned. 
I am sure that would not generally be possible in other provinces. Pro- 
bably the counter to this would be that they are not needed in all divisions, for 
types being fairly uniform, they could be combined in the several divisions. As 
a research officer, I should have to say that this would be unacceptable without 
some sort of. demonstration in the first place that it is permissible, and the pro- 
ject in the United Provinces will provide some sort of demonstration as to the 
possibility of such combination. 

Now the committee has very wisely decided that standard methods of ana- 
lysis is at present impossible. That of course I accept at once. We have 
hardly begun analysis. Here I was counting largely on the contribution of the 
United Provinces, but when I asked for a note on the subject I received the 
reply that they were not yet in a position to make any remarks on the figures 
collected during the course of a season’s field work. T replied that I could not. 
quite understand this because T understood that it had already bpen decided to 
lay out a considerably greater length next season and it appeared to me that the 
United Provinces would be very unlikely to undertake further work until they 
had scrutinised very carefully the results of the first season’s work. Mr. 
Smythies has perhaps in the course of his remarks explained the reason. We 
are after several different kinds of information, and for certain working plan 
purposes rough average data which should be directly available from the lines 
will probably meet immediate requirements. T personally think we shall ulti- 
mately be forced to analyse these results just as we do for our standard oven- 
aged plots, to see what we can get out of them. We may find that it, is very little, 
but wo shall certainly be able to derive growth rates for each class of tree 
under any given conditions. We also need a measure of the accuracy of the 
derived mean values in application to different areas, which may be done by 
working up the data in two or three different sections, comparing sections 
and seeing how closely they agree. 

T now come to my suggestion which was turned down by the Committee, 
that the lines should be supplemented by some polygonal plots, which could be 
.maintained more or less as sample plots. The reasons given by Mr. Mobbs are 
perfectly valid but I do not think they cover the whole position on this point. 
We all know perfectly well that our so-called irregular forests are largely 
patches of cropR in which one broad age class tends to predominate. 
Tt is surprising really, if attention is given to the point, how very little of onr 
forests, ns we have them now, are in their orignial condition. Personally, 
every time T make a tour I decide that less and less is, that more and more has 
been cultivated or devastated at some time in the past. Our irregular forest is 
a totally different thing from the selection forests aimed at on the continent of 
Europe. The reason why I consider that even so we should have a few per- 
manent nlot.s in areas approximating true selection forest is that whatever 
statistical growth datn we get ont of the proposed investigation, the figures will 
have to fall somewhere between those of the ideal selection forest and the even- 
aged forest. Suitable natebes can be found if looked fov, T am sure. Thus on 
the Lachiwala road, Mr. Howard some years ago asked me. “ Did you notice 
that piece of Terminalia forest ? It is as near to a selection forest as you 
could wish.” That would possibly be the tvpe T am referring to. T think it 
would not bo too much trouble for the provincial research staff, when they 
come across a suitable area such aR that, to lay it out as a plot — just as we 
always ask them when they find a good opportunity to lay out of a sample plot 
for a species for which there is an immediate demand for crop data. I would 
like the Conference if it will support me in this matter, to allow mv recommenda- 
tion on. this matter to stand, that if areas are encountered in laying ont the pro- 
posed linear plots in which the nge classes arp fairlv evenlv distributed such 
sample, plots should be made to give us in time the extreme range in the growth 
statistics from those of purely even-aged crops. 

Mr. Smythies : When we were discussing this in committee, the difficulty 
was not getting typical plots with different ages represented, but the difficulty 
of the extreme mixture of species. 

Mr. Champion : Then may T qualify my recommendation by saying that it 
would only be applicable to relatively nnre cron« T Just a* in our regular 
pample plots, we are prepared to accept 90 per cent, purity. 
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Mr. Mobbs : We could easily have found selection patches of pure sal, but 
our great bother was to get them for other species and so we actually did not 
select them. 

jlfr. Champion : The object should be clear, namely to have representative 
samples to give some idea of the range of conditions. 

As regards the proposals for field work, I think I can agree with them all 
without comment. 

The tree classification has been tried out by several of us and I do not think 
we could have anything simpler than we have proposed. Mr. Mobbs pointed 
out the need of having some sort of classification and I should like to stress this. 

It is impossible to say just how the information will be used, but it is a fact 
that I have frequently made use of the corresponding records in our sample plot 
files. In my opinion the position we are now discussing is far too vague for 
anything more to go into the Statistical Code than a description of how linear 
plots might be laid out, and I think these further points with regard to sugges- 
tions for analyses and application of results should not yet find a place in the 
Code. If we do not put it in the Code it is obvious the committee consider it 
should be placed on record elsewhere and I presume this is another of those 
things on which we require a report. 

Mr. Smythies : By an addition to the Code, we meant really a separat* 
little note ; we want the information disseminated. 

Mr. Mobbs : Mr. Champion has stressed the point. of immediate statistical 
analysis. The committee stressed the point of a simple definite and well defined 
objective. Now in the TT. P. we have a very simple and well defined objective, 
and this objective doeB not call for any analysis whatsoever until the first remea- 
surements take place and one reason why we have not done anv analvsis so far is 
because we are not quite sure what sort of analysis is wanted immediately. We 
know what sort of analvsis we are going to do for our own province in five vears 
time but we are not. quite sure what sort of analysis Mr. Champion \fants imme- 
diately ’’’ 

Mr. Champion : The reason whv T think an analytical study of the data so ' 
far collected is ueeessarv is that it is likelv to hnvp a bearing on further work. 
We have got data chain by chain. We know thev cover all sorts of species mix- 
tures and a big range of quality class and the trees have vorv varvinff amounts 
of growing space. It is on this sort of points, to see what is possible, that 
analvsis is reouired to see whether w<> should modify or supplement our 
further work in any way. 

Then there is the question of the remeasurements of these lines. As it 
stands in the committee’s report the period of plot enumeration is preferably 
at 5 year intervals and if possible immediately before and after the main 
fellings. I personally think that is not the best way of going about it. When 
the original draft was drawn up and T was given an opportunity of commenting 
on it, I asked particularly that if it was possible, the plot Rhould be laid out in 
coupes about to be marked for felling in the coming season. Actually T under- 
stand it was not possible but we do require these measurements to cover the 
period from one selection felling to the next. Tt is mainly at the fellings that 
the changes in which we are interested, take place. T want the measure- 
ments made shortly before a felling and checked after it. Tf it can be done 
after the marking to ensure that this is done in the plot exactly as it is done 
outside, so much the better. T want the second full measurements taken after 
the second selection marking has been done. 

Mr. Mobbs : The reason why the committee said we should measure 
if possible before and after these fellings was that in one year we might have 
thirty or forty plots t,o measure, and in another vear we mav have none. Ob- 
viously with a limited staff it is not possible suddenly to cope with a great rush 
of work one year and sit idle next year. 

Mr. Champion : I believe the United Provinces has a five year programme 
of statistical work for regular sample plots. Actually the arrangement, between 
the United Provinces this year was that we did their regular plot work in order 
to free their party to do the work in irregular crons. We have got the essential 
data from out regular plots and there is now no objection fo nutting off regular 
sample nlot work for a year ; I should strongly recommend that if a large num- 
ber nf lines were coming in the coupes of one particular area, you should 
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leave your regular sample plot work and put your party on to this problem. 
We have agreed to reduce the evenaged crop work as much as possible, and if 
we are going to take up this irregular crop problem, we must do it properly. 

Thea as to the question of part of the line falling in one coupe and part in 
the next ; that of course is bound to happen. It is obviouBly a difficulty but I 
think it could probably be met exactly as has been suggested with interim mea- 
surements for our regular sample plots ; the same precision will not be required 
if you have got full details at the first measurements two or three years before. 
The obvious errors in the less scientific interim remeasurements would be 
apparent in the record and we should be prepared if it were necessary to meet 
the actual practical conditions of the case and send a trustworthy subordinate 
to do the work. Would that meet requirements 1 

Mr. Smythies : You emphasise that remeasurement before and after felling 
was more important than every five years. I do not think we could do both. 

Mr. Champion : I propose the 5 year remeasurement be waived. 
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ITEM 12. 

Species for which crop field tables are desirable. 

The Central Silviculturist in reporting progress made on the 1929 resolu- 
tion asked if the Conference considered yield tables should be prepared for teak 
plantations. After opinions had been expressed by representatives of the teak 
growing provinces, the following resolution was proposed by Mr. H. C. Watts 
(Central Provinces), and seconded by Mr. Kakazai (Statistical Assistant to 
Central Silviculturist) and passed by the Conference. 

RESOLUTION ON ITEM 12. 

Resolved that — 

In view of the fact that sufficient data are available , the compilation of yield 
tables for leak plantations would serve a useful purpose and should be under- 
taken by the Central Silviculturist. 


Report of the Silviculturist, Forest Research Institute, on action taken on the 
resolution passed by the 1999 Conference. 


The resolution listed 19 species for which sample plots should he laid out 
with a view to ultimate compilation of yield tables. There are now the following 
numbers of plots : — 


Species. 

Number ol 
nent earn 

Natural 

Forests. 

perma- 
ple plots. 

Planta- 

tions. 

Marimum 
aj?e of 
planta- 
tions. 

Years. 

Temporary 

plots. 

Number of 
measure- 
ments. 

Remarks. 

Acacia catechu 

7 

2 

8 

2 

19 


Alnus ncpaleime 

1 

7 

10 

2 

13 


Eugenia jambolana . . 

7 

1 

5 

2 

14 


Quercus incana (Coppioe) 

33 

1 

40 


101 


Terminalia tomentosa 

24 

8 

10 

5 

63 


T. myrxocarpa 


12 

11 

•• 

15 


Casuarina tquiseiifolia 


9 

17 

9 

24 


Cryptomeria japonica 

•• 

12 

37 

7 

22 


Dalbergia latifolia 


1 

13 

•• 

2 


Gmelina arborea 


29 

15 

•• 

48 


Michdia champaca 

•• 

6 

11 

•• 

9 


M. exedsa . . 

•• 

3 

40 

•• 

6 


Acacia arabica 

. . 

- . 

. . 

4 


Also numerous Tom- 

Dipterocarpus pilosus 

1 

•• 

•* 


1 

porary plots mea- 
sured in Sind. 

D. turbinatus 

6 

2 

8 

•• 

14 


Lagerstroemia flos-rtginae 

2 

9 

15 

•• 

16 


Populus euphratica 

9 

•• 


•• 

9 


Cinnamomum eeddodaphne 

•• 

3 

13 

•• 

5 



A provisional yield table has been published for Quercus incana. Six 
species wore listed for which single tree growth statistics were needed : of these, 
Trewia mtdifiora in the United Provinces was dealt in an Ind. For. Rec. in 19?3 
and some stem analyses have been made in Bengal for Gmelina. The other 
species were Adina cordifolia, Dalbergia latifolia, Ougeinia dalbergioides, and 
Fterocarpus marsupium. 
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Report of Rebate. 

The President . — Is it the general view of Burma that you- would like tank 
yield tables prepared or not t 

Mr. Villar . — This is certainly a matter of considerable importance to Burma 
and 1 think from the Burma point of view these tables are necessary. . 

The President . — If it is the general desire that compilation should take 
place, the Central Silviculturist will compile them. 

Mr. Laurie . — In Madras, it is felt that the yield tables are not required for 
some years to come and there is no real object in revising the Nilambur tables 
at present. 

Mr. Garland . — I think the situation in Bombay is very much the same that 
we have practically no plantations except quite young ones. 

Mr. Champion . — The yield tables serve two purposes, one of which is not 
really affected very fundamentally by the remarks just made by Messrs. Garland 
and Laurie, the calculation of rotation and fixing of conversion period. We 
need a yield table in India as much as anything for considering our policy 
in the matter of what we can expect from a teak plantation if it develops as we 
think it will. The other purpose is the prediction of the yields from existing 
crops in the near future. It is a comparatively easy matter to determine what 
the locality quality is from the existing irregular natural forest. The yield 
table will give a volume in figures for teak plantation in that particular quality 
and you then have a figure to go on which is admittedly a mere estimate but is 
something much better than what we usually have to manage with — which is a 
mere guess. I think personally this is a matter that has come up a great deal 
of late and we are going to discuss it in regard to regeneration of the mixed 
deciduous forests. In most cases there is a tendency to turn them into teak 
plantations and we need some such prediction before we can examine the financial 
side. 


Mr. Pillai ( Travcmcore ). — So far as we are concerned we have not seriously 
thought of utilising these tables. At present, so far as we are concerned, we 
are maiuly felling trees growing on private lands. Up to now plantations have 
not been at all expensive and it will probably be another 20 years or more before 
they will be utilised. 

Mr. Osmaston . — In Bihar and Orissa we are making plantations on a far 
more ambitious scale than hitherto but until we know what we can expect, it 
will be premature to express an opinion. 

The President . — I think it. is the general view of the meeting here that there 
is no harm in making these tables, and as the information is available I thin ’• 
we might agree that the Forest Research Institute should bring out a table 
for teak. Tt cannot do any harm and it may be of some use. 

Mr. Champion . — It will take about three months if I put my statistical staff 
on to it. 

The President . — I think we might agree to undertake it between now and 
the next conference. Is anybody interested in Casuarina ? 

Mr. Laurie . — Madras is collecting information regarding Casuarina from 
felling data which will give the outturn of Casuarina in different qualities. 

Mr. Garland . — Bombay is interested in Casuarina but we have only few 
figures. 

Mr. Champion . — As regards Casuarina, it is a far easier proposition than 
we ordinarily get. Our Casuarina is practically all planted and of known age. 
A yield table can be made with a minimum of time and trouble. 

The President . — I think we might make a note that statistics for Casuarina 
should be kept. 
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Species for which volume tables are required- 

No notes were reoeived on. this subject. The Silviculturist, Forest Research 
Institute, reported progress made on the 1929 resolution and a brief discussion 
ensued. No resolution was put before the Conference. 


Report of Silviculturist, Forest Research Institute , on the action taken on 
resolution passed by the 1929 Conference . 

Co-operation was recommended for the collection of the necessary data for 
28 important species excluding the Burma list. Out of these, tables have been 
published for Quercus incana by the United Provinces (1931) and for Bombax 
m alabaricum and Trewia wudiflora by the Forest Research Institute (1933). 
Assam Working Plans have included provisional figures for Terminalia 
myriocarpa, Lager sir oemia fos-reginae, and Dipterocarpus macrocarpus- 
Volume tables for species nol; included in the list in the resolution have been 
prepared as follows • 

Holoptelea integrifolia. — F. R. I. in U. P., Ind. For. Rec., 1933. 

Pterocarpus santalinus. — Madras, 1934, not published. 

Mesua ferrea. — ) Assam working plans for Sadiya and ) 

Altingia excelsa. — ) Lakhimpur divisions. ) 


Report of Debate. 

Mr. Laurie. — I discussed this question with a working plan officer just before 
coming to the conference and it was decided that volume tables are not ordinarily 
required by District Forest Officers. We collected a n umb er of opinions 
from different forest officers and they all decided that volume tables were of 
very little use to them. The only application of volume tables in Madras is by 
working plan officers and they only use them within a restricted range of quality 
in their area. It was decided that the necessary volume tables could probably 
be prepared by the officers themselves in the course of their working plan work. 
So we found we did not want any volume tables prepared. 

Mr Garland. — The only two species which we are interested at all in Bombay 
would be babul and Bombax. We have a certain amount of data. 

Mr. Watts. The same species are the chief in the Central Provinces also. 

Mr. Champion,— We have co-operated with one of the D. F. O.’s in Sind for 
Acacia arabica but nothing has been published yet. T would suggest that we leave 
the list as it is as suggestions to the provincial research officers that when their 
staff have nothing more important to do, they can always usefully turn them 
on to the collection of statistics of this particular kind Actually the work will 
usually be done by the working plan officers. 


LtFRT 
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Method* of research on tunning « 

The only paper contributed was by the Central Silviculturist, which was 
circulated before the Conference, but short notes were received from several 
provinces. The subject was introduced by Mr. Howard (United Provinces) 
who reviewed Mr. Champion’s paper in its application to working plan practice. 
Messrs. Trevob, Laueie and Chatubvedi also took part in the ensuing debate, 
and Mr. Seaman, Officer in Charge, Timber Testing Section, spoke on the subject 
of the relation between the width of annual rings and the strength and other 
properties of timber. 


The following resolution was proposed by Mr. Howabd, seconded by 
Mr. Habit am Singh (Kashmir) and passed by the Conference. 


RESOLUTION ON ITEM 14, 

Resolved that — 

1. The recommendation of the last conference be confirmed that we should 
continue to miss no opportunity of laying out as nearly comparable sets of plots 
as we can find, as the most economical method of finding out what we need to 
know in this field. Even where initial comparability faUs short of the standard 
aimed at, every additional set of plots provides valuable data for comparison with 
other sets. 

2. More crown thinning plots are needed especially for sal and deodar. 

3. Heck’s and Gchrahardt’s methods of thinning should be added to our 
standard list to be tried out where an opportunity occurs. Both methods would 
be applicable to sal and deodar, whilst Heck's should be valuable for these 
species as well as for teak where there is no sale for small sized trees. 

4. Diameter distribution tests should be added to the routine testing of 
comparative plots. 


5. Hart’s, Geerlmg’s and Grochowski’s suggestions should be tried out by 
the Central Silviculturist in the Institute plantations or in suitable crops else- 
where. 

6. A standard classification of thinnings in young plantation crops is 
required on the lines of the classification of thinnings in more mature crops which 
have developed more definite croton classes. 


Report of the Silviculturist, Forest Research Institute, on action taken on the 
resolution passed by the 1929 Conference. 

The resolution included 11 recommendations for procedure and the action 
taken is as follows : — 

(1) and (2). The tree classification proposed has been adopted and was 
pnblished both as an Indian Forest Record and in the Statistical 
Code. Dissatisfaction has been expressed with it in its application 
to yonng crops, especially plantations. 
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(3) A limited number of contiguous sets of comparative plots have been 
laid out, bringing the totals in 1934 to the following numbers 
(possibly incomplete) : — 



PROVINCE. 

Total. 

Species. 

Bengal. 

Punjab, 

" 

Kashmir. 

Burma. 

Number 
of sets 
of plots. 

Number 
of sets 
of plots. 

Number 
of sets 
of plots. 

Number 
of sets 
of plots. 

Tectona grandis 

1 

•• 

•• 

12 

18 

Shorea robusta . . * . 

8 

.. 

•• 

*• 

8 

Dalbergia sissoo 

•• 

4 

- 

l 4 

4 

Cedrus deodara . . 


•• 

1 


1 

Pinus excelsa . . 

•• 

•• 

6 

•* 

6 

Omelina arborea 

1 

•* 

1 1 1 ' i 

♦ .. 

1 

Terminalia myriocarpa . . 

1 

♦* 

•• 

•• 

1 

Cryptomeria japonica 

1 

•• 


•* 

1 

Xylia dolabriformis . . « . . . 

I 

i 


l 

1 


Bihar and Orissa has a set of 12 thinning plots for Cleistanthus which 
are being constituted into sample plots. 

Madras has selected a site for a replicated set of plots with 4 grades 
of thinning for Tectona grandis and others for age of first thinnimr 
and periodicity of thinning. 

The Forest Research Institute has 2 replicated sets of very small 
plots in Pirnis longifolia. 

Yield tables have been published by the Forest Research Institute for 
Cedrus deodara for 4 thinning grades. 

Many other .single and grouped “ thinning ” plots exist notably for 
Cedrus deodara, the comparability of which has not been specifi- 
cally claimed. 

v4) The method of checking the marking made on the basis of standard 
tree classes and thinning grade, against the yield table number of 
stems for the crop diameter, has been described in the Statistical 
Code (page 225). It has been followed by Forest Research 
Institute parties but apparently not by provinces. 

(5) Check of number of stems against crop diameter does, not appear 
to have been applied as a routine step in sample plot measurement 
work. 

(fi) A considerable amount of work has been done on the measurement 
of standing sample trees by the Central Silviculturist and the 
results were published in 1933 as Forest Bulletin 82 . Forest 
Research Institute field parties have successfully utilised the 
method as part of the routine procedure on large sample trees not 
available for felling, in both hills and plains. Photographic 
methods are still under examination. 
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(7) The detailed study of crown measurement data has not yet been 

t aken up* 

. (8) Some work has been done at the Besearch Institute on form quotients 
but the subject has still to be examined in detail. 

(9) The reco mm endation to provinces to make a special effort to start 
the collection of data for increment with extra heavy thinning has 
hardly been acted on except in Bengal plantations. 

(10) A comparative study of frequency of thinnings has nowhere been 

taken up yet. it was discussed in the statistical Code (page 222 ) 
and a replicated series of small plots laid out in 1934 in young 
Pinas longifolia plantations at the Forest Besearch institute. 
Madras intends to lay out plots in young teak in 1934-35. 

(11) Differentiation of a lower storey in standard sample plots is pre- 

scribed in the Statistical Code (pages 118-119) and is being done in 
practice. 

E. G. Champion. 


PAPER (1). 

By EL. G. Champion, Silviculturist, Forest Research Institute. 

The following is a survey of additional information on the subject of 
thinning research which has been collected from all available sources since the 
last Conference : — 


A . — Foreign Work. • 

Since the 1929 Conference there have appeared two important publications 
on the general subject of thinning : — 

A. Dengler. — “ Waldbau auf okologischer Grundlage ”, 1930 : — A master- 
ly survey of the present position with regard to t hinning methods 
and thinning research (pages 452-465), 

C. R. Heck . — •“ Handbuch der freien Durehl'orstung ”, 1931 : — An exposi- 
tion of a method dependent on the selection and special tending of 
evenly spaced first class stems. 

The last-mentioned has called forth a great deal of discussion but there 
is fairly general agreement that whereas the proposals are far from new, the 
central idea is one that is finding widely increasing favour. A review in English 
which reflects this general opinion is Guujjjbatjd’s in Forestry (1931, pages 
75-78). 

In addition to this, the views propounded by E. Gehrhakdt under the title 
“ SchneUumchsbetrieb ” have also been freely discussed and come in for a great 
deal of criticism. They also primarily turn on selecting and favouring the 
stems of the future, and the only special point which need be referred to here 
is the attention given to relative crown length, an optimum being determined 
from direct observations and the actual thinning aiming at getting and keeping 
this optimum. It may be noted that the heavy fellings involved are only 
possible in good quality sites and necessitate pruning the favoured stems (cf. 

Champion, Indian Forester, 1933, pages 372-79). 

* 

Further, the results obtained in Austria with heavy thinnings in beech and 
published by H. Sohmied (Loc. cit. and Mitt. Forstl. Mariabrunn, 1931) call 
for mention, as also the publication of analyses of results from the important 
series of thinning plots in Bavaria (L. Fabkicius for Kulmbach, etc.), in Saxony 
(J. Busse at Markersbach and Reudnitz), and in Prussia (E. W iedeman n). On 
the whole, they confirm the view that the variation in total production is not 
influenced to any important degree by the thinning intensity, but that the incre- 
ment can be concentrated on a smaller number of selected good stems by the 
heavier grades particularly on good sites. 

W. Schddelm has put forward (Schw. Ztsch. f. Fw.) a new tree classifica- 
tion which claims to be simpler and better based than the older ones with four 
canopy classes, our D 1, D 2, d and s followed by 3 bole qualities, good, medium 
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and bad, and finally by 3 crown classes likewise good, medium and bad. He 
has not however developed this into a thinning scale and only presses for its 
adoption for practice not research. As anticipated, Heck and others are very 
critical. 

There have also been several published contributions on research methods 
which call for consideration : — 

1. 11. M. J. IIaet. — Number of trees and thinning. A Preliminary investi- 
gation into the most desirable planting space and method of thinning for teak. — 
Medd. No. 21 of the Dutch E. Indies F. R. L, 1928. The author sets out to 
devise an objective method for carrying out the thinning in his research sample 
plots, and beginning with the differ entiation of canopy refers these to what we 
now call top height (he calls it “ thinning height ”), here actually the mean 
height of the 1U0 tallest trees per hectare (40 per acre), and shews that no 
appreciable error is introduced if the tree with biggest diameter is measured 
on every ar. The dividing line between dominating and dominated canopy is 
theu taken to be £ this top height. Obviously for each species the most suitable 
proportion can be standardised, and measurement would only be necessary for 
borderline trees. He then assumes that the dominating trees stand in triangular 
spacement so that the average spacing will be 107.45 /-y/~N and the thinning 
degree is represented by the percentage relation between the average spacing 
and the thinning height. Beekman ’s teak yield tables correspond to a thinnin g 
degree rising from 21 at 5 years to 29 at 100 years, and research plots can be 
thinned largely objectively to any desired degree ; Hart was experimenting with 
15 to 30. Obviously the method can only apply to different intensities of the 
same kind of thinning. 

It has been tested on our yield tables for deodar and sal and found to be 
possible oY application. The Deodar yield table corresponds to a Thinning 
Degree of 15 — 18 from 50 ft. or 50 years upwards but definitely higher figures 
earlier in the important thinning period. The sal tables fall between 21 and 
25 throughout except for the higher ages of the lower qualities, which may well 
be due to defects in our sample plots for that range. 

2. K. Phitjpiv — The co-operative system of Forest Management, 1930 (cf. 
(Jhatukvedj, Indian Forester, 1932 , pages 273-76 ). — The writer introduces a 
rather unsatisfactory term Wirtscha) ts-stufe or working stage, to express 10 pci 

oent. ranges in the proportion of the intermediate yields to the total yield 
using special yield tables on a basis of height. Top height is measured and is 
found from the tables to correspond to a certain total production irrespective 
of age or quality : the percentage relation of the actual standing volume to 
this total production gives the working stage, which can then be adjusted to 
any desired standard. For research work again, this could only be used for 
variations of intensity, not kind, of thinning. The total production table is 
really only a convenient standard of reference and could be compiled from our 
existing yield tables. 

3. M. Leevi. — “ On thinning grades and their application ”, 1930. — This 
paper of 105 pages in Finnish with a German summary, among other matters 
discusses the distribution of the numbers of trees in a crop and their volume, 
between the several canopy classes, and suggests that comparisons on this basis 
would be useful in defining different thinning grades. 

4. W. Jeolinski. — On the use of tree diameter and height distribution 
curves to regulate various thinning methods. — Proc. Internatio nal Cong/ For. 
Exp. Sta. Nancy, 1932, pages 276-98. This paper is illustrative of the develop- 
ment, particularly in the Baltic countries, of the use of the form of diameter and 
height distribution curves for the study of crop composition and its regulation. 
If these curves are not similar for proposed comparative plots, the plots are 
inacceptable. The form of the curves varies appreciably with the kind and 
intensity of thinning and might up to a point be used to regulate the latter, but 
the details have not been worked up. 

5. Barret and Righter . — Experimental Thinnings , Journal of Forestry , 
1929. — These workers have made a mathematical study of the distribution of the 
diameter classes in standing crops with special reference to determining the 
comparability of plots to be used for comparative t hinning studies. ‘The 
probable error of the difference between the mean diameters should be more 
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than one-third of the difference for the difference not to be significant, so that 
the plotB may be acoepted as comparable. 

The general proposition is acceptable and diameter being the simplest 
factor to work with, may be taken as indicative of the others. Applied to 
representative examples of our existing sets of plots, it would result in the 
rejection of not a few of them (e.g., Kursoong s al plots 20, 21, 22). It seems 
questionable, however, whether this method can be used to demonstrate com- 
parability as it only provides negative evidence, I nit if applied to plots of 
acceptably similar basal area, it should be useful. 

G. E. Wiedemann. — “ On the thinning and increment plots of the Prussian 
F. R. — Proc. Internat. Cong. For. Exp. Sta. Stockholm, 1929. Strictly com- 

parable plots are virtually unobtainable and the only solution is an analysis of 
the results of a series of the best sets of plots, graphical analysis being preferred. 
Owing to difficulties in accurate measurement, diameter and basal area provide 
a better basis for comparison than height or volume. 

7. J. Grochowski. — Research Methods on the influence of thinning and 
increment fellings on the development and increment, of trees and crops. — Proc. 
Internat. Congress For. Exp. Sta. Stockholm, 1929, pages 242-47 This Polish 
worker considers that two types of sample plots are needed, one like those we 
have in Tndia, in which we deal with crop averages and need many plots to 
even out unavoidable and often unrecognised differences, and the other, small 
plots very intensively studied. The conditions under which each tree or group 
exists, its form, and its reactions to its changing environment require to be 
studied with very exact measurements and by analysing out and comparing the 
behaviour of different types of trees under different conditions, the general 
laws should be derivable for testing on the less intensively studied plots and 
for practical application. The Congress recommended this procedure in Reso- 
lution I 5. 

8. L. G. Geerutng . — Standards of Comparability of thinning sample plots 
at the Netherland F. R. Sta. Proc. Tnlernaf. Gong. For. Fxn. Stn . Nnncy, 1932, 
pages 262-G4. This paper represents the most intensive testing so far proposed 
and is obviously only possible under favourable conditions. 

The area contemplated for a comparative set of plots is sub-divided into 
5 metre squares and the height of the best two trees in each measured. The 
mean height and its standard error is computed and every square on which 
the height differs from the mean by over 2 E is marked on a plan. The plots 
are then so laid out as not to include more than 5 per cent, of marked squares 
and the mean height and its error computed for each plot, and to he acceptable 
the difference between the means must not exceed three times the error. 
Earlier trials hv Von Vpoten using only a few lines of squares in the same way, 
had proved unsatisfactory. 


B. — Work in India. 

It is difficult to report just how many sets of comparative thinning plots 
exist as only recently has serious attention been given to ensuring the essential 
initial comparability. A summary has however been attempted on page 226 
from which it iR apparent that systematic attempts have really onlv been made 
for sal in Bengal, teak in Burma, and sissoo in the Punjab. Though many 
sample plots exist for other species, particularly the conifers, with the obiect 
of making a comparative study of the effec ( of curving thinning treatment, they 
are dependent on comparison of average values from a number of similarly 
treated plots and not on comparison between development in single plots. 

Tbe Statistical Code devoted Chapter XT to Thimrina Research and has 
formed the basis of recent work, but it has run vet been tested oPt under the 
neccssarv range of conditions, and existing sets of plots have still mostly to he 
re-examined in light of its proposals. 

For initial comparability, the International Standard of not more than 10 
per cent, difference in basal area, 20 per cent, in number of stems per unit area, 
and 15 per cent, in height was adopted. It will be noted that diameter difference 
is not specified hut is regulated through basal area and number of stems. The 
test is applied after the lightest thinning grade has been applied to all plots of 
a set (page 225). 

L1FH1 
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Representative sets of plots have been examined by these criteria with the 
following results : — 

Shorea robutsta, S. P. 20 — 22, Kurseong division, Bengal. 


Plot No. 

Basal Are* in Sq. ft. 

Number of sterna. 

Height in feet 

Remarks. 

Actual. 

%of mean. 

Actual. 

% of mean. 

Aotual. 

% of mean. 

20 

47 ‘9 

94 

2,509 

91 

20 

102 

Before any thinning. 

21 

50*7 

99 

3,174 

111 

19 

95 


22 

54*6 

107 

2,805 

98 

20 

102 



Gmelina arborea, 8. P. 13 — 16, Chittagong division, Bengal. 


Plot No. 

Basal area in sq.ft. 

Number of stems. 

Height in feet. 

Remarks. 

Aotual. 

% of mean. 

Aotual. 

% of mean. 

Aotual. 

% of mean. 

13 

58*7 

88 

675 

93 

38 

99 

Before thinnings. 

14 

70*6 

106 

791 

109 

38 

99 


15 

741 

111 

837 

116 

37 

96 


16 

631 

95 

T592 

82 

41 

108 


Mean . . 

66*6 


724 


38*5 




Tectona grcmdis, 8. P. 29 — 32, Zigon division, in 1924. 


Plot No. | 

| Basal area. Sq.ft. 

No. of stems. 

Height in feet. 



Aotual. 

% of mean. 

Aotual. 

% of mean. 

Aotual. 

% of mean. 

Remarks. 

Zigon 29 

36*6 

91*9 

1,124 

103 1 


00 

After removal of mis- 

30 

44*2 

111*0 


99*8 

HJ 

99 

oellaneous spp. and 
badly suppressed 

31 

30-6 

99*2 

| 1,071 

98*3 


102-8 

teak bat before 
thinning real main 

32 

300 

98*0 

1,077 

98*8 

■ 

00 

crop. 

Mean 

39*825 


1,090 


26*25 




The comparability test by the probable error of the difference of mean 
diameter applied to the same sets of plots gives the following results : — 

Shorea robusta, S. P. 20 — 22 : — 


SP 22 — 21 Difference in mean diameter 

•• 

.. 0-15 ± *009 

D/B =» 16*7 

SP 21—20 Do. 

•• 

.. 0-10 ± *009 

SSB 11*1 

SP 22 — 20 Do. 

, , 

.. 0-08 ± *010 

- 5*0 


The plots are not comparable. 
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Gmelina arborea, 8. 

P. 13—16 



SP 16 — 15 Difference in mean diameter 

.. 0*37 ± -0338 

D/E =10-9 

SP 16—14 

Do. 

.. 0*38 ± -0362 

= 10-5 

SP 16—13 

Do. 

.. 0-42 ± *0362 

= 11-6 

SP 15—14 

Do. 

.. 0*01 ± -0303 

= *003 

SP 15—13 

Do. 

.. 0*05 ± -0303 

® 1*7 

SP 14—13 

Do. 

. . 0-04 ± -0330 

= 1*2 

Plot 16 is not comparable with the rest but the latter are comparable. 

Tectom yrandis ■ — 




SP 30 — 29 Difference in mean diameter 

.. 0*2 ± -019 

D/K == 10- G 

SP 30—31 

Do. 

. . 0-1 ± -021 

4-8 

SP 30—32 

Do. 

. . 0-6 ± -022 

= 27-3 

SP 31—29 

Do. 

.. 0-1 ± -018 

--■= 5-6 

SP 31—32 

Do. 

.. 0*5 ± -022 

--- 22*7 

SP 29—32 

Do. 

.. 0*4 ± -020 

^ 20*0 


In this set, despito the good comparability on the previous tests, no pair 
of plots is acceptable ; tin* figures reflect the marked difference in number of 
trees in die 4" diameter class (6, 51, 52, and 28 respectively). 

These random examples show that acceptably comparable plots are avail- 
able in young plantation crops, but even in them it, might be questioned whether 
their mode of origin may not even up the sites for early growth, inherent 
differences coming into play later on. 

Difficulty has been experienced in applying our standard tree classification 
1o young crops, or rather in carrying out the standard grades of thinnings based 
on the classification. Tt is found that if a 0 grade thinning is made strictly 
according to the rules in such crops, it hears little resemblance to the same 
operation done in an older pole crop and could not possibly he called a “ heavy 
thinning Tt must he accepted that the published thinning scales are unsuit- 
able for applicadon to dense young crops and a different basis is needed [vide 
paragraph T) (3) on page 233 of the Code]. For research work the chief need 
is for an acceptable standard of reference, which may he very arbitrarily 
determined if necessnry- Our yield tables tend to miss out the early stages 
of growth, and the number of stems per acre curves are two steep for suitable 
extrapolation. It is suggested the n I d curve can ho derived from a Spacementjd 
curve assumed to originate from the 6' X 6' spacemen! but applicable also to 
closer spacements and line sowings. Tn carrying out the thinning, the general 
principles of tin* standard scale can stand, but the classes to be removed under 
any grade will he extended to include such proportion of those prescribed for 
the next higher grade as is necessary to bring down the spacemen! to that 
determined by the numerical check for the relation between thinning grades. 
Spaeemonl d curves would he drawn for each thinning intensity to he studied. 
As usual the special requirements of research technique, and large scale practice 
must consiantlv be home in mind. 

The objective control of crown thinnings is difficult, and is becoming more 
important particularly in young crops of shade or semi-shade hearers such as 
eol and deodar. Basal area seems the obvious basis to adopt. One intensity, 
say the lowest would he done according to silvicultural rules, and the others 
by removing a predetermined greater proportion, say 120 per cent, and 140 
per cent, of the basal area found to he taken in the lowest intensity. Com- 
parison with ordinary thinnings must he on results, and there is no need to 
attempt such co-ordination as say removing the same basal area in one of the 
ordinary and one of the crown thinning grades. Tn experiments on free 
thinning concentrated on favouring, selected dominants, the number of these 
per aero would provide a suitable guide but the number will obviously decrease 
with increasing age or diameter. This difficulty might be met in any given 
set of plots by adopting a standard number for one of the set, say 240 trees to 
L1FRI 



282 


Item 13.1 

begin with and different proportions, more or less, for other intensities. As an 
alternative, different basal areas might be taken keeping the same number of 

The latest method of thinning young sal taungya plantations in Bengal is 
tending to approximate to free thinning ; experience has shown that although 
dominants do declare themselves without thinning, they are badly distributed 
and the aim is now so to thin as to ensure even spacing of selected good 
stems. 

Conclusions : — 

1. The recommendation of the last conference is confirmed that we should 
continue to miss no opportunity of laying out as nearly comparable sets of plots 
as we can find, as the most economical method of finding out what we need to 
know in this field. Even where initial comparability falls short of the standard 
aimed at, every additional set of plots provide valuable data for comparison with 
other sets. 

2. More crown thinning plots are needed especially for sal and deodar. 

3. Heck’s and Gehrhardt’s methods of thinning should be added to our 
standard list to be tried out where an opportunity occurs. Both methods would 
be applicable to sal and deodar, whilst Heck’s should be valuable for these 
species as well as teak, where there is no sale for small sized trees. 

4. Diameter distribution tests should be added to the routine testing of com- 
parative plots. 

5. Hart, Geerling and Grochowski’s suggestions should be tried out by the 
Central Silviculturist in the Institute plantations or in suitable crops else- 
where. 

6. Our standard thinning classification should be supplemented to provide 
adequately for dense young crops ; the present classification only deals with 
crops after the crown classes have formed, and in very young crops they have 
not formed. 


Notes. 

( i ) Punjab . — In the irrigated plantations in the plains the crops are quite 
uniform over extensive stretches and there is no difficulty in laving 1 out sets of 
plots with necessarv replications with i acre to one acre sub-plots. The only 
trouble comes in with heavy mortality in younger crops through white ants in 
the interval between the measurements which may sometimes efface the effect 
of thinnings in the two contiguous grades. 

’ In the coniferous forests, except in plantations, it is invariably difficult to 
find uniform crops over sufficient areas to lay out sets of plots. Generallv it 
has been found possible only to lav out 2 plots (area about | acre each) at a 
place comparing two grades of thinnings. If the minimum size for a plot is 
reduced to J acre then it might be possible to have 2 replications for two grades 
of thinnings at a place. 

Another difficulty experienced in hill forests is about the plot surrounds 
and suitable sample trees for main crop. Very often the condition of stocking 
does not permit for provision of adequate surround and there is a dearth of 
suitable sample trees particularly for higher diameter classes. To ensure proper 
comparison it seems necessary to resort to measurement of standing sample trees 
within the plots . — Pratab Singh. 

(ii) Bengal ,— The following sets of thinning* plots have been laid out, all 
in young plantations z—Shorea robusta (6 sets), Cryptomeria janonica (1 set), 
T erminalia myriocarpa (1 set), Tertona grandis (1 set,), and OmAina arbor ea 
(1 set). 

Plots of a set are contiguous with a dividing strip of varying width. So 
fnr oulv one thinning has been done. A set— with the exception of teak and 
Gmelinar— consists of 3 plots, BIC grade, C|D grade, unthinned control The 
thinned plots all received their first thinning in the same vear. The unthinned 
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plots are required since in many cases early thinnings are unsaleable and it is 
possible that natural crown differentiation ‘Will take place to such an extent 
that the cost of the early thinning s will not be justified. Bengal experience with 
sal and Terminalia myriocarpa, has shown that the dominants do declare them- 
selves as early as the 4th to 5th year, but they are unsatisfactorily spaced and 
so render later thinnings difficult to carry out satisfactorily. Accordingly, the 
first thinning is now primarily viewed at ensuring even spacing of dominants. 
The question of early thinnings is also bound up with climber control ; present 
indications are that this will be cheaper in thinned crops than in the unthinned 
(this refers to line sowings). 

Initial comparability has on the whole been obtained, but suitable sites for 
larger sets could not be found without difficulty, even with i acre plots. 

Tree classification according to the Statistical Code in young sal plantations 
is impossible, and therefore thinnings to the standard grades cannot be carried 
out. so some other method is required to ensure the elimination of the personal 
factor. 

With teak, the set consists of four plots thinned by number of stems per 
acre for the known age as compared with Blanford’s figures in Burma Forest 
Bulletin, No. 9, Silvicultural Series, No. 8, published in 1923, one plot being 
thinned to Blanford’s number, one more heavily and one less heavily, and an 
unthinned control. A similar method was adopted for Gmelina having refer- 
ence to older plots which appeared satisfactorily thinned. — C. K. Horn fray, 
Silviculturist. 


Report of Debate. 

Mr. Howard . — When Mr. Champion wrote and asked me to open the debate 
on the item entitled “ Methods of Research on Thinning ”, 1 wrote back and 
pointed out that I had not been directly connected with any of this work for 
eight years, that it was extremely technical, and that I knew nothing about it. 
His reply was that that was why he had asked me to open the debate. I do 
not know quite what he meant by this, but I gather he meant that he did not 
want me lo say anything, but he really wanted the professionals to get up after- 
wards and wrangle. And the best thing I can do is more or less to leave them 
to do that. I imagine that many of you are in the same position as myself, 
that is to say, that although you are extremely interested in all the different 
types of thinuings and the results, you are not familiar enough with the more 
technical side of the actual methods of such research really to do more than 
listen. 

Mr. Champion has reviewed recent work which has been done first of all 
in parts of the world other than India. He has summarised the literature of 
the various people who have written on this subject in the last few years, and 
it seems to me that the conclusion which he would draw from this recent 
work is thal of the general tendency of research was first of all towards what 
he calls ” free thinning”, by which I understand that he means selecting a 
definite limited number of stems to the acre and subordinating all treatment in 
the area to their oncouragement. In other words, rather like heavy crown 
thinning systematised. 

The other point which he seems to bring out is that, an important charac- 
teristic in European work at the moment is the idea, while selecting and favour- 
ing these “ stems of the future ”, of paying greater attention to the relative 
length of the crown. Apparently an optimum length of crown is determined 
and then by thinning an attempt is made to keep the crown at that optimum. 

Mr. Champion says in his note that the necessary heavy thinning can only 
be practised on really good sites. T should like him to tell you is how to 
determine that optimum ? 

The rest of the review of work outside India, I think, is too technical for 
me to refer to now. When we come to the research work done in India, although 
Mr. Champion has been very' polite in the way he has written it, I am afraid 
what he wanted to say is that all we have done in the past is of no use. And 
it seems to me that what he is really urging this conference to do is to get down 
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to it and really start some comparative research on thinning with plots laid 
down in such a way that the results we get from thorn give us a true answer. 
I gather that is really his objection to all the plots we have laid out in the 
past. 

Mr. Champion said that what he wanted me to speak on the bearing of 
thinning on working plans. It is rather a difficult question to answer because 
conditions are so very variable. If he works out that the best system of 
thinning is sometliing which means my going and thinning among trees two 
inches in diameter, usually nothing on earth will induce mo to do it because 
1 could not afford to. It is commonly far too expensive to be worth doing. But 
if he means a more general proposition to apply in places where I can afford 
it, should 1 he prepared to do it, then the answer is equally emphatic of course,— 
that is what 1 am there for. 1 cannot see that any research results which he 
obtains and proves are likely to be in any way difficult to introduce into work- 
ing plans, i cannot imagine that he is likely to find that we cannot make use 
of it and the real point about it is this that if he can find any method by which 
he can produce trees with relatively clean, boles within a relatively shorter 
time, he will probably have done far more good to forest management than a 
great many things we have done for many years. If we can have a shorter 
rotation for our timber, it will quite obviously make an amazing difference 
to us. 

Years ago it was more or less proved by a friend of many of us, Dr. Flury, 
that whatever you do in thinning, you make no appreciable difference to the 
amount of stuff you produce out of the ground, provided that you do not thin 
so heavily that you leave a crop less than the ground could support. But ol 
coarse remember he said “ total produce ” aud that is not. what we. are inter- 
ested in. We want material we can sell and there is no doubt whatever that 
different, methods of thinning, although they cannot alter the total amount, can 
alter the distribution. That is to sav they can put the increment on a few trees 
instead of on many trees. In other words you can enable a selected number of 
trees to gel most of the nutriment from the soil, which in only another way of 
saying that you can get a larger number of large trees. 

Mr. Seaman . — I believe that Mr. Trotter has already told you about the 
general conclusions we have reached concerning rate of growth. There is a 
definite correlation between rati* of growth and strength but 1 am afraid that 
rather wrong impressions have got abroad. I presume it is our own fault. 
We presumed that everybody would accept wood as a variable material and 
realize that we could not lay down a hard and fast rule to which every piece 
would conform. I observed this wrong impression about two years ago when 
a certain forest officer said, “ you claim that the rapid grown wood is the 
stronger, but here is one rapid grown and one slow grown piece and the rapid 
grown is die weaker”. The fact is that it is certainly possible to find such 
exceptions, and all that we can give is a general average result. You cannot 
expect anything else, and what we really meant to imply in our publications, — 
and 1 presume we should have said so more definitely — is that with broadleaved 
trees of a riug-porus character the moderately rapidly grown wood is on the 
average distinctly stronger than that which grows more slowly. There are 
exceptions to every rule and in addition, strength increase with rate of growth 
is not without limit,. You will sometimes find extremely rapid grown material 
which is very weak. If the rapid grown material is accompanied by consider- 
able weight, it can then be expected to bo strong with still more confidence but 
again the weight can be due to infilteration products. Wo have had a series of 
200 tests from Rangoon whicii were sorted into wide-ring light teak, wide-ring 
heavy teak, and normal teak. The result was exactly what one would have 
expected. Taken on the average the normal teak, (which runs from 4 to 15 
rings per inch), was the best of the three. The heavy wide-ringed teak stood 
second. The average for this lot was lowered by the fact that some of the 
samples that were sent, were found to be composed of rather thin-walled ele- 
ments -with a very laige amount, of infilteration material of a gummy sort. The 
wide-ringed light material stood third on the list, being the weakest of the' three 
This, however, was very wide-ringed stuff. It had gone beyond the optimum 
limit, and it was obviously light owing to that, hut even in this material there 
were individual specimens which were quite strong. Consequently all one can 
sav is this that, on the average, a better chance of obtaining good stron«* 
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material with ring-porous dicotyledons if it is comparatively rapidly grown, but 
that if it lias less than four rings per inch, that is if the growth ring is more 
than a quarter of an inch wide, it comes within the rang© when it should be 
regarded with suspicion. From 4 — 15 or 16 rings per inch you can expect 
your best quality material, but if the growth rate is much slower than 16—20 
rings per inch in the ring porous woods the timber must again come under 
suspicion. But do not think please, that I am saying that every 20 ringed piece 
is weak. There are always exceptions, and an individual slow grown piece may 
be very strong. 

Puri and Nilambur teak have been mentioned. The teak specimens we 
tested lrom South Puri was distinctly below the average in strength. The 
Nilambur teak results aro not published, but speaking from memory I believe 
they are much closer to average teak results than the results obtained from 
South Puri. 

One more point : — these conclusions can only be depended on if the material 
sent to us for testing is representative. If a plantation enthusiast set out to 
send us the very best trees, and we received a poor lot of trees from natural 
grown forests, the result would be obvious. We can only give you the results 
from the materials received here, and for that reason we always ask the sender 
to be careful to supply really representative samples. 

Mr. Howard . — This information simplifies one of our problems considerably 
because so far as my province is concerned we are never likely to grow less 
than 4 rings to the inch or more than 15. 1 understand from the rapid growing 
provinces that growth is so rapid that they can reduce the 4 rings to 2 rings 
but our safety margin is well between the two. 

Mr. Cnampion'H sixth point is that our standard classification for thinning 
should be supplemented to provide for dense young crops. I do not propose to 
add that to my draft resolution for I am not keen on having the classification 
tampered with. It has taken a very long time to get the ordinary forest ranger 
to understand it. He has eventually learnt to understand it but the first tim e 
we al tempt to tamper with it we shall have trouble. 

Mr. Champion . — 1 think probably Mr. Howard would be prepared to leave 
my proposal in, if it was made clearer us to what was intended, but on the other 
Itand I should not be at all disappointed if the conference decided to exclude it. 
I put il in because ol‘ the practical difficulty that people have found when they 
have tried to use the classification in very young crops. 

We all agree in fact that it cannot be done, and therefore it is desirable to 
modify or extend Mr. Howard’s classification to cover the case, for the fact 
remains that we have to do thinnings in these crops and it would be very useful 
and avoid misunderstanding if we could make any other provision for including 
them. It could be included also in our research work but it is very definitely 
at the moment a divisional problem and it w r ould be a good thing if we could 
do something about it. The meaning could bo made clear that we have no desire 
to tamper with the present classification. 

There is no question about it that if my proposals are acted upon, there 
is more work for the Silviculturists. Their present thinning plots are inadequate 
and if we take up the work properly they must give us new ones. 
Now it seems to me that the working plans branches should be able to help us 
in this matter by helping us to narrow the scope of our investigation. 
Mr. Howard in the course of his address did that to a very great extent when 
he focussed attention primarily on the production of large timber in as short 
a time as in reasonably possible. He said he thought that Heck’s methods should 
be given special attention and this likewise my opinion. 

A point which has recently come up is that we must pay much more atten- 
tion than we have in the past to the differentiation of heartwood. The 
Economist has called on me several times recently for information on this 
matter and it arises particularly when we propose to aim at getting big trees 
by more rapid growth. Actually our present procedure does not provide for 
the recording of sapwood and we are proposing to put an amendment to the 
Code for making sapwood measurements a routine matter. These method* 
of thinning which concentrate attention of favouring the best stems, evenly 
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distributed over the area— a point very much stressed by the European autho- 
rities mentioned — concentrate attention again on tree form. We must have 
good shape and most of the workers on these particular lines have one after 
another come to the conclusion that it will pay them not only to favour thinning 
of these selected stems but even to undertake pruning. If I asked Mr. Howard 
to prune the inaccessible deodar forests he would laugh at me, but that does 
not remove the necessity of bearing in mind that thinnings giving a large crown 
space Avill result in a more branchy crown, and a shorter clear bole. There 
is a limit to which you can go without any serious deterioration but we do not 
know where that limit is. At present our standard methods do not adequately 
provide for recording bole quality, and it is difficult, subject, but we must do 
something about it. When you have to find reliable sample trees in two plots 
differently thinned anybody who has tried it will know it is absolutely impos- 
sible ; therefore, I think our methods of research in these problems will involve 
extended use of standing sample trees and that is one of the main reason why 
we have taken this up despite a good deal of ridicule over our rather Heath- 
Robinson looking devices. These ladders were used on trees 140 ft. high in the 
U. P. hills without introducing any special difficulties particularly as regards 
timber measurements. 


Another point Mr. Howard brought out which 1 would like to emphasise 
again is that territorial officers are always forgetting the relation of crop 
diameter to the diameters of the trees standing in the crop concerned. We have 
recently supplemented two of Mr. Howard’s yield tables with the best estimates 
we can make at present of the number of stems (also the percentage of stems) 
of each diameter class which can be expected in a crop of a given average 
diameter. It is perfectly simple to explain to any one when at the table, but 
my experience has been than in 3 months’ time he has reverted to the old con- 
fusion. The figures we have given are based, 1 think, on inadequate data, but 
as for a good many other things that 1 have been responsible for here, 1 consider 
that the first step is the important one and as soon as people have got something 
to criticise, it is always possible to improve on it. 


The question of comparability of plots 1 ought to deal with more fully. 
There are two ways of dealing with this question, one is to find a uniform plot, 
to be sub-divided into two pieces more or less adjoining with a narrow strip 
between and compare the consequences of a different thinning in each ; the 
second alternative is to choose in different places plots acceptable on a given 
standard, thin them in the desired ways and then compare the thinning method 
by grouping all the plots under one kind of thinning. This second method is 
virtually what we are doing at present. For certain of our main species we 
have a large number of plots scattered about, in which different thinning grades 
have been fried. . The number of plots required for comparison of such averages 
is very largo owing to the difficulties of getting satisfactory mean values. We 
have to coni] tare that difficulty with the difficulty of finding suitable 
areas in .vhi*h we can guarantee initial comparability. The same point 
has come up in all forms of crop experimental work. It is one of the points 
in which oui work varies so largely in degree as to differ almost, in kind from 
the agricultural work on which we base most of our experimental technique 
VV e deal with a small number of plants scattered over large areas in which bio- 
differences in quality often occur. We have been testing during the last few 
months all the plots we can get hold of for this initial comparability We have 
looked at specimens from Bihar, from Burma, we have looked at Gmelina teak 
and sal plots in Bengal as well as sissoo plots in the Punjab, and we find as a 
rule that out of a set of tour plots perhaps two were acceptable as comparable 
while the other two could not be included in the same series, the fact that they 
had been selected with special care notwithstanding. T think we shall have 
to continue searching for suitable areas and in that we must have the co-operation 
f the territorial staff, hor the next year or two we must see what 
can be done, to see whether m actual practice we can-use this method. If we 
cannot we shall be forced to the other method and that is going to mean moTe 
money and time. It is possible that we can work with different methods 
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the experiment some sort of estimate of the money value of the crop should 
be made, and for that it is necessary to have a definite timber classification 
according to the sizes and shapes of the logs that are sold in the market. 
Another difficulty is that timber classification is likely to change throughout the 
period. What is found unsaleable this year may not be saleable 40 years hence. 
We havo an instance of that at Nilambur now. Formerly big logs were in 
demand but it is obvious that small sizes are becoming more in demand in the 
local markets. It seems that you have to make a guess as to what is going to 
be the host classification and you would have to stick to that throughout the 
investigation. Some money value would have to be determined in all these 
cases. These may be arbitrary but that appears to be the only way of giving 
some sort of answer to the question of the best methods of thinning. 


Mr. Champion . — This difficulty of course has cropped up everywhere, and 
I think the general decision on it is that it is quite impossible to work on the 
money value. What we need is some sort of classification, some way of statisti- 
cally expressing the general quality of the bole, and then to leave the actual 
interpretation including the derivation of money results to the occasion when 
the demand is actually made. It will occur quite possibly in the working plan 
but as long as we have an adequate description of the timber itself, a utilisa- 
tion officer should be in a position to transfer it into timber assortments and 
price assortments. But until the necessity arises wo would better leave them 
alone. 

Mr. Howard . — 1 would like to add a word. It has been proved and has been 
admitted by probably the biggest man we have ever had on forest values, Max 
Endres, that, a timber quality classification or volume is a far better method o* 
valne than money. So that if you classify your timber, the quality of the timber 
and its volume is your best measure of value. 

Mr. Laurie .— At the beginning of this discussion, Mr. Howard stated the 
opinion that whatever yon did to your crop the total production from tho soil 
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was approximately constant. What I would like to know is whether in a 
plantation it you remove all the trees that are right underneath the top canopy, 
will you put any extra increment on to the top canopy trees. They are not 
going to have any more room to spread their crowns in. 

Mr. Howard . — I do not think the question has ever been fully answered but 
1 believe the Swiss at any rate say that they always consider only the air and 
they never consider the earth. That in actual fact you are getting a certain 
amount of increment by taking away those trees, but that is merely an opinion 
that has been expressed. I have never seen anything proved at all. 

Mr. Champion . — Our general opinion here is that it is very difficult to force 
increment in this way. Thus by removing one shoot out of two on a coppice 
stool you cannot force its increment into the remaining shoot. 

Mr. Trevor . — I should be entirely opposed to any tampering with our pre- 
sent classification of thinning. Tt has been exceedingly uphill work to get the 
classification of thinnings accepted by the ordinary executive staff. I think 
under these circumstances we should do nothing to alter the conception of the 
classification of thinnings which we have been trying to instill into our students 
and into the executive staff of the Forest Department during the last 10 years. 
T quite agree that in the case of plantation crops, many of which have grown 
up since the first system of classification was made, they do not apply, and in 
those cases we can agree to adding a note to the classification, but so far as the 
classification itself is concerned I should be very sorry to see any changes made 
in it. In years to come when every single forest officer in India and Burma 
understands the classification of thinning and knows what a “ D grade ” and 
“ C grade ” means, then we might consider modifying the classification, if need 
be, but at the present moment T think it would be exceedingly unwise to alter 
in any way our classification of thinning. 

Mr. Champion . — I would like to ask whether we should add this supple- 
mentary note for ordinary divisional use or only for research purposes. The 
question came up at the last conference and we decided as might have been 
expected that what waR adequate for divisional use was not adequate for 
research purposes. This point has actually come up in divisional matter more 
than in our research. 

Mr. Howard . — It depends entirely on how it is written. If it is in a com- 
pletely simple form then personally I think it would be an extremely useful 
thing to have. We have got to do the work and the sooner we get to some 
standard method of saying what we have to, the better. 

Mr. Champion . — Might I suggest a practical way of dealing with the matter t 
We had a committee dealing with statistical research which amounted really to 
amendments to our present Statistical Code for research purposes. We have 
our research classification at the end of that, and probably our best procedure 
will he for ns to add a section for research work. It could be circulated to those 
who have opinions on the point and if it is found satisfactory we shall no doubt 
hoar about it, and we could publish it as a special pamphlet. It will be up to 
the territorial staff to suggest modifications. 

Mr. Chaturvedi . — In connection with this question of initial comparability, 
I may mention that when studying research work in Sweden I was told that 
their practice was not to insist on initial comparability but to find out exact 
initial differences, because tliev found il equally difficult to lav out initial com- 
parability plots so that, they have devised methods by which they measure the 
magnitude of the difference. They lay out a plot, watch its progress for 5 

years, and then so obtain a measure of the initial difference between the 
two. 
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ITEM 19. 

Revision of Code Form 16 and 16 A dealing with progress in regeneration. 

This subject was brought forward in the course. of discussing the action 
taken on the 1929 resolution on the subject. Mr. E. A. Smythies was asked to 
collect a committee and make proposals for meeting the difficulties experienced 
in several provinces in filling in the simplified form agreed on in 1929, parti- 
cularly with regard to giving area figures for completed regeneration each year. 
It was found that the real need was for the modification of Statement XII of the 
Annual Return of /Statistics , since it had already been decided that Code Form 16 
may be in any form convenient to a province provided it gave the necessary 
figures for Statement XTI. The Committee proposed such a modification as 
described in the debate (see below). No resolution was considered necessary. 


Report of Committee. 

A Committee of the Silvicultural Conference considered .the information 
required for Statement XII ol' Annual Return of Statistics relating to Forest 
Administration in British Tmlia prepared by the Inspector-General of Forests. 

It was considered that the area regenerated during the year by mainly 
natural methods was difficult, if not impossible, to fill up correctly, and it was 
therefore considered preferable to shew the total area under concentrated 
regeneration. 

It was therefore decided that Statement XTI could be better presented in 
the attached form and further that Provinces should be permitted to use this 
single form, or to modify existing Code Forms 18A and 18, (16 and 16A) as 
they consider most suitable for local conditions, provided that the information 
required by the Inspector-General of Forests for Statement XII is given clearly 
and concisely. 


Proposed headings for Statement XII. 


Province. 

1 

Area under con- 
centrated 
natural 
regeneration 
during the 
year. 

2 

i 

Area regenerat- 
ed mainly 
by coppice 
during the 
year. 

3 

Area artificially regenerated 
during the year. 

Total cost of 
regeneration 
operations 
during the 
year. 

6 

In existing 
tree forest. 

4 

■ 

Afforestation. 

5 








Column, 2 . — Includes all parts of Periodic Blocks I in process of natural regeneration. 

Column 3 . — Shows coppice coupes felled during the year. 

Column 4 . — Includes only those plantations first formed during the year. 

Column 6 , — Includes lands artificially converted to forest during the year. 

Column 6 . — Includes all costs of obtaining and of tending natural or artificial young corps, ».«. the pro- 
vincial total of budget sub-head B. VIII (or A. VUIe). 


of Debate. 

(1) Debate on 2.0th, October 1934. 

Mr. Champion : (Reporting action taken on the 1929 resolution). The 
resolution recommended that a single simple 6 column form be substituted 
for the existing form, leaving Provinces 1o supplement the information as found 
most suitable for local requirements. Chapter JTJ of the Annual Report was 
to be revised to agree with the new form. After correspondence with Bombay 
L1FEI 
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Burma and Madras, the Government of India decided that no further action 
was called for as the President, Forest Research Institute and College, ■was 
receiving the necessary statistics for compilation in his all-India returns 
(Statement XII of the Annual Return of Statistics). 

Mr. 'L're.vor : I think you are in a position to reconsider the whole question. 
It was merely mentioned at the Board of Forestry and no definite proposal was 
put up to the Board regarding these two forms. The Chief Conservator of the 
United Provinces was told that he could modify his form in any way provided 
the necessary information appeared. These forms have led to a great deal of 
trouble as originally compiled by the Silvicultural Conference and now certainly 
require complete revision. One of the forms said “ Areas regenerated during 
the period ” but it is sometimes quite impossible to arrive at any figure for this. 
I think it would be a good tiling if this conference appointed a committee 
to consider Jim whole question. 

Mr. Smythies : At the last conference we discussed this, and the conclusion 

was that the provinces do not want Statement XII at all. 

* 

Mr. Trevor : Perhaps the committee might consider the modification of 
Statement Xll and then the Provinces would only need to supply the informa- 
tion required for the modified statement. 1 think we must have some statement 
dealing with regeneration. I admit there are great difficulties but, we are asked 
for this sort of information from all over the world — only recently from Japan — 
and we also needed them for the Empire Forestry Conference. 1 think some- 
thing must appear. We need not necessarily show the area regenerated during 
the year, we might show the area under natural regeneration which is perfectly 
easy to give We have areas regenerated artificially that presents no difficulty 
and 1 must have those of course. Would Mr. Smythies be prepared to assist 
us in this matter by getting together a small committee to discuss Statement XII 
as to how it could best, be modified in the statements of provinces f (Mr. 
Smythies agreed.) 


(2) Debate, on 3rd November 1934. 

Mr. Trevor This Form 16, specially column 2 shewing area naturally 
regenerated during tin* year, has given a great deal of difficulty, and it, is really 
impossible to show in this column the real state of affairs. I was approachod 
by the United Provinces and a committee of this conference has been held to 
consider what information 1 need for niy Statement XII which shows progress 
in regeneration in India during the year. I have agreed to modify Statement 
Xll, and what 1 now require is that column 2 becomes “ Area under concen- 
trated natural regeneration during the year ”, and there is a note at the 
bottom “ Includes all parts of Periodic Block I in process of natural regenera- 
tion ”. It, is perfectly easy to get that figure. ~ 

Next, Column 3— “ Area regenerated mainly by coppice during the year ” 
That will have the area of your actual coppice felling which is also perfectly 
straightforward. It also has the advantage that, when I am asked by Japan or 
some other countries how much coppice felling is done during the year, I have 
the figure in that form and I do not have to send a circular to everybody to fcsk 
for the information. 

The nc.\l column — “ Area artificially regenerated during the year” — is 
divided into two parts, “ in existing tree forest ” — that would include all clear 
fellings with planting, and generally all plantations made in areas which are 
now forest as opposed to the creation of new forest, which will come under the 
next column under “ afforestation ”. The last column gives as at, present the 
total cost, of regeneration during the year. 

This revised statement will give me all the information I require on the 
subject, to enable me to answer the enquiries from time to time I receive. I 
propose now to send the suggested alterations to all heads of departments asking 
them to issue such orders as they think fit. There is no necessity to pass a 
resolution. 
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Management and Improvement of Forest Grazing. 

Papers were contributed from the Central Provinces, Bombay, and Madras, 
and a su mma ry (see below) circulated before the conference. A relevant extract 
from a Madras Working Plan (p. 246) was also circulated. 

The subject was introduced by Mr. H. 0. Watts (Central Provinces) and a 
long and interesting debate (p. 250) ensued, representatives of most provinces 
taking part. 

The following resolution was proposed by Mr. Watts, seconded by 
Mr. Deogan (Punjab) and passed by the Conference : — 

RESOLUTION ON ITEM 20. 

Resolved that — 

This Conference considers the development of investigations for the 
improvement of forest prosing a matter of the utmost importance and: therefore 
recommends that the experiments started in several provinces since 1929 should 
form, the subject of an all-India investigation. Tn the co-ordination and develop- 
ments of these experiments the assistance and collaboration of the Agricultural 
Department should be invited, particularly with regard to a systematic ecological 
study of the grasses and their nutritive value. 

This Conference also considers that the reduction of the herds of inferior 
cattle and the eifcouraoeemnt of stall feeding and the control of grazing are the 
only final solution of the grazing problem in India. 


Report of Silviculturist , Forest Research Institute of action taken on the 
Resolution passed by the 1929 Conference. 

The resolution recommended systematic experiments in co-operation with 
the Agricultural Departments and was brought to the notice of all Local Gov 
ernments for such action as they might consider necessary. 

In the Central Provinces an extensive investigation was commenced in 1931 
involving collection and weighment of grass in nearly 700 plots in 7 divisions 
under different conditions, the project, being drawn up by the Forest and Agri- 
cultural Departments. The data collected that venr failed to give the required 
information mainly owing to lack of rormwahilit.v among the plots, though 
some useful data were collected. A new series of plots was selected in Yeotmal 
division for 1934, utilising the experience so gained. 

Some developments have occurred in the United Provinces notably the intro- 
duction of fodder trees species in grazing areas temporarily closed for planta- 
tion work. In the Punjab, much propaganda has been done to popularise stall 
feeding but with no result ; some small co-operative experiments with the Agri- 
cultural Department, give no new information. 

Bengal has found Napier grass (Pcnnisetnm purpureum. Selnvm and Thom.) 
suitable as a soil cover crop for sal plantations provided it, is kept cut ; it is a 
good fodder grass. Rotational grazing has been prescribed in the new working 
plan for Puri division. 


PAPER (I). 

Compiled by P. N. Deooun, Experiment al Assistant to Silviculturist, Forest 

Research Institute. 

( i ) The Central Provinces. — A scheme to determine the yield of grazing 
areas was drawn up hv F. .T. Plvmen. ( Director of Agriculture) in 1931 who 
recommended cutting at intervals namely mid- August, 1st October, mid-Novem- 
ber, and end of growing season sav January, and a single cutting at the end of 
the season, the two treatments to be repeated 10 times over 3 different types 
of soils, namely good valleys, hill sides, and the high lying lands, so that in all 
60 plots were required. The above mentioned treatments were recommended 
to be repeated on overgrazed areas if possible. 

Plots were laid out in 7 divisions but the scheme was not fully carried out. 
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The folio-wing is the gist of the conclusions drawn by Mr. Tara Singh, 
Silviculturist. C. P. : — 

1. Closure to grazing helps in the improvement of a forest pasture. 

2. The period of closure to effect recovery of an grazed area varies from 1 
to 5 years depending upon the condition of the grazed area. 

3. Closure beyond a certain period does not" help in the further improvement 
of the grazing area. 

4. Periodic cuttings during the year yield more total grass than a single 
cutting at the end of the growing season. 

The scheme did not provide for the study of the following : — 

(?) Effect of continuous grazing. 

(it) Time taken by over grazed areas to recover. 

(Hi) Period of rest required hv grass lands after continuous grazing of 
1, 2. 3 or more years. 

(iv) Tf this period of rest could be done away with by carrying on rota- 
tional grazing during the year. 

As a matter of fact grass cutting can hardly compare with grazing. 

The experiments under the scheme can onlv give yield of grass from 
periodic and annual cuttings for different types of areas. 

A possible figure for grazing incidence can also be worked from the total 
periodic yield and the requirements of cattle (as supplied by the Director of 
Veterinary Sendees, 0. P.). provided the grazing is rotational and not 
continuous. 

Tn carrying out the experiment in different divisions the number of variables 
such as the density of overhead cover, the grazing incidence for the plots, the 
period of grazing before applying the closures, in addition to the variables to be 
studied, viz., the effect of single and periodic cutting the effect of closures on 
the annual yield of grass, on different types of grazing grounds was unneces- 
sarily high so that it was not possible to compare the results freely. 

The results of one year’s working (1031-32) show more or less definitely 
the superiority of periodic cuttings over a single cutting. 

Another conclusion which can he drawn fairlv accurately is that there is a 
limit in the improvement of a pasture resulting from the application of closure. 
Tf the closure is continued for a longer period the pasture instead of improving 
deteriorates. Tn the case of good and medium tvpos of grass lands this period 
worked out to 3 and 4 years under periodic and single cuttings respectively. 

The results on poor soils wore not consistent. Tn some plots the yields fell 
off after 1 year closure hut others indicated the best period of closure as 4-5 
years, for poor soils. 

Tn accordance with n revised scheme the provincial silviculturist in Decem- 
ber 1933 laid out in the Yeotmnl division 165 square-chain plots in which weigh- 
ments will lie carried out annually over a period of at least five years. The 
scheme is somewhat complicated and its details can hardly he fully explained 
in a short note : but the main lines of the investigation are as follows : 

(«) Incidence .— For purpose of incidence, plots are classified as (1) very 
heavily grazed. C2) heavily grazed, or (3) moderately grazed. No plots were 
,,,; d out in lightly grazed areas with which the experiment is not concerned. 
The general numerical grazing incidence in most of the compartments in which 
tV> plots were laid out is about one acre per head of cattle. But it was con- 
sidered preferable to rate the incidence in each plot by an ocular estimate of 
the. conditions in the plot itself rather than to depend on the numerical grazing 
incidence for the whole compartment or grazing unit; as grazing incidence is 
unlikelv to bo uniform throughout a compartment, but is sure to be much heavier 
in the more accessible parts of it. i 

(?>) Topographical position.— P lots have been classified as of good 
medium, or poor productive capacity, having regard to depth and nature of soil’ 
exposure, overwood, etc. Plots have as far as possible been laid out in open 
areas with a minimum of overwood, as any changes in weighments will be more 
marked than in areas where the grass is only scanty. 



[Item 20. 

(c) The effect of continuous proving, — In areas which have hitherto been 
closed to grazing for a number of years and which will now be opened, sets of 
eight square-chain plots A-H, as comparable in all respects as possible, have 
been demarcated. - Wherever possible, initial comparability has been tested, by 
'carrying out a preliminary weighment of the grass in all the plots at the. time 
‘of laying out in December 1938. Tn 1933, plot A was fenced ; the remaining 
'.plots will remain open till December 1934, when the grass in plot A will bo 
weighed and plot B (grazed for one year) will also be fenced. In December 
1935, plots A and B will be weighed and the fence from plot A will be moved 
to plot 0 (grazed for two years). Similarly in 1930, the fence from plot B 
will be moved to D (grazed for three years) and the yield of 0 and D recorded. 
Thus a series of weighments of comparable plots open to grazing for periods. of 
from 0 to 7 years will be obtained, and the results chocked by comparison with 
other sets in the same compartment and in other compartments in various 
localities. 

In Yeotmal, coupes remain open to continuous grazing in most localities 
for ten years only. To study the effect of grazing on the production of grass 
during the second 5 years after opening, in compartments which have already 
been open to 4 or 5 years, separate sets have been laid out in such areas on the 
same lines as the sets laid out, in coupes which have been closed and are now 
being opened. 

(d) Effect of closure. — This is a more simple matter. A number of sets of 
plots, with 3 plots in each set. have been laid out in areas that have been grazed 
for 5 years or for 10 years. The plots have been fenced and will now be closed 
to grazing and the grass weighed every year in each plot for a, period of five 
years. The weighments should give some indication of the influence on the 
pasture yield of closures of various periods up to 5 years, in areas previously 
grazed for periods of 5 or 10 years. 

( e ) Grass species. — As grasses varv greatly in nutritive value, a rough 
ocular estimate has been made at the time of laying out the plots of the pro- 
portions of each variety of grass in the vield of each plot. Similar observations 
will be made in future years and any changes in the species will be recorded. 

(/) Seasonal variation. — To ensure comparability of results, weighment in 
all plots will be carried a« far as possible on the same dates each year. Changes 
in the climate or the rainfall from vear to year are likely to influence results ; 
thus in a year of heavy or late rains, the grass weighments are likely to he 
greater than in a dry year. To cheek possible seasonal variations, a number of 
sets of check plots have been laid out in compartments which have long been 
closed to grazing and are thus not influenced by it. The grass in these plots 
will he out annually on the same dates and any variation can only he ascribed 
to climatic changes. A similar variation in consequence of climatic changes is 
to be expected in all the plots. 

(g) Weighments. — These are carried out in November or December. The 
grass is cut in the morning and weighed in the after-noon, after it has had time 
to dry. 

Two sample forms are submitted, showing the way in which records of 
weighments, etc., are maintained. 
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Grass Experimental Plots laid out in Yeotmal Division, Yeotmal Range, to study the effect on the production of grass of continued grazing 
the next eight years in coupes ivhich have already been open to grazing for ten years and which are to remain open. ^ xtrm j} j. 
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1 
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a 
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to Savkhed. Via 
Umri and then 
to East about 
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of 
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(it) Bombay. — Burns carried out certain experiments in the improvement 
of grass lands near Poona from 1926 — 1932 over an area of 40 acres, which 
formed part of the lower slopes of trap lulls, at an altitude of about 2,000 feet,* 
and an average annual rainfall of about 25 inches. The soil varied from mere 
gravel to deep medium black soil which was badly eroded in places. The 
general ecological type of vegetation was midway between mixed deciduous and 
thorn with Boswellia serrata as the prominent tree. The trees were sufficiently 
widely spaced to permit of full growth of grass. Andropogon annulatm, A. 
monticola, Panicum isachnt, lscilema anthophosuides formed the important 
palatable grasses and Andropogon contortus, A n, Aida spp., etc., the bad grasses 
in various proportions. 

The area was divided into 4 blocks of 10 acres each, but the blocks were not 
strictly comparable. 

According to the original scheme one of these blocks was grazed all the year 
round, the second and third were closed annually and biennially till the young 
grasses bad made their growth (till the middle of August) and grazed after- 
wards, and the fourth was closed and cut for hay annually and grazed after- 
wards continuously. The number of animals grazed at the beginning was 1 — 5 
per block or at the rate of one animal to 2i acres (16 in all). 

In 1928 the grazing plan was altered and all the animals were grazed in 
one herd and moved from block to block, keeping one block for cutting of grass 
after seeding for hay and silage with grazing afterwards, so that the 3 grazed 
blocks were treated on a system of rotational grazing. In 1929 the number of 
cattle was 30 but in 1930 and onwards it was reduced to 20 as a more suitable 
number for the area. Inspite of the fact that the total grazing units (number of 
days grazing done X number of cattle) under discontinuous grazing were 
more than under continuous grazing the condition of the grass land showed a 
great improvement. 

Water and rock salt were provided for the cattle. Salt was also used to 
attract cattle to the less palatable grasses. In 1930 two acres in each block 
were set apart and grass therein cut at each time the animals were shifted, to 
get an idea of the quantity of gruss removed by the cattle. 

The following conclusions are drawn : — 

1. Continuous versus rotational grazing. — Continuous grazing reduced 

the proportion of good grasses, helped the production of bad ones 
and the production of spiny weeds. Rotational grazing (shifting 
of cattle in one herd from block to block after intervals of 1 to 5 
weeks), on the other hand helped both the cattle as well as the 
* vegetation which was clear from the 25 per cent, gain in the weight 

of the cattle, in 5 months (July to December), and the increase in 
the proportion of palatable grasses. The perennial grasses pro- 
duced tender foilage after each rest period and the annuals got 
full chance to develop and seed. 

2. Grazing incidence. — With rotational grazing two acres per animal 

(cow) were found quite sufficient to maintain the health of 
the animals provided they were stall fed with hay and silage made 
from part ot the 2 acres from March to June, when they could be 
allowed to roam about in the mornings, picking up what they can 
get. 

3. Quantity of grass consumed by each animal. — One animal (cow) was 

found to consume about 45 lbs. of grass per day. 

4. Effect on regeneration. (1930-31).— The tree seedlings present in all 

plots were not touched by the animals at all as there was sufficient 
grazing for them. 

(t«) Madras. — North Coimbatore Working Plan paras. 656 — 661 prescribed 
certain experiments for the introduction of better fodder grasses, viz., kolaku-ttai 
and kikiyu. The idea was to lease out certain areas to villagers who would 
introduce such grasses on their own. 

Experiments with kolakuttai were carried out in 3 ranges. In one range 
experiments were carried out for 3 consecutive years. 
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Experiments with Tcikiyu were carried out only for one year at one place 
when drought killed the rhizomes planted. 

The net result of the experiments was that for the successful introduction 
of Ihese grasses, the area must he cleaned and ploughed which means an expen- 
diture of about Es. 10 per acre and so is not possible. 

The villagers do not show any interest and it will not be possible to induce 
them to adopt such methods. 


NOTE. 

Extract of Prescriptions regarding rotation al, grazing from the North Salem 
Working Plan, by Mil C. B. Nanganathan. 

Method of Treatment. 

Grazing is at present regulated by licensing cattle to grass in the forests, 
on payment of the prescribed fee. For the same class of animals the grazing fee 
is uniform throughout the division and the grazing permit confers the right 
to graze in any part of the division. Apart from the indirect control over the 
numbers of cuttle grazing in the forests effected by the levy of fees, the present 
policy of Government does not contemplate any direct regulation of the number 
of animals that, may be admitted into the forests. The prevailing rates of 
grazing and penning fees are : — 

Cows and hulls . . . . . . 0 8 0 per head. 

Buffaloes . . . . . . 0 12 0 per head. 

Sheep . . . . . . 0 4 0 per head. 

Penning cattle .. .. .. 18 0 per head* 

The position as regards grazing is uusatisfactoiy in several respects, but we 
do not propose any alterations in current practice for two reasons. In the first 
place, it is beyond our competence to suggest a revision of the principles of 
management of grazing which have boon laid down by Government, and, second- 
ly, the question is best dealt with from the presidency point of view, especially 
in view of the recent tendency to regard the grazing fee as a species of provincial 
tax, rather than as the price of goods consumed. 

Rotational grazing. 

It is now generally recognised that, repugnant as grazing is to intensive 
silviculture, an important object of management of forests in the drier districts 
is to provide grazing for large numbers of cattle. In North Salem, as in other 
similar divisions, the large grazing revenue realised and the comparability poor 
grazing available for the cattle imposes on the Forest Department an obligation 
to attempt to improve grazing facilities. Direct, measures aiming at the 
introduction of good species of fodder grass cannot be adopted in North Salem, 
as the 1.1 osar plateau (where such methods have the best chance of success) is 
overgrown with Lantana and the removal of this pest and its replacement by 
grass would not be oulv difficult but very expensive. Moreover, experience has 
shewn that in the artificial introduction of grass, ploughing and fencing are 
essential conditions of success and in forest areas the practicability of such 
operations is very limited. 

Kecenl researches in pasture management have indicated a method of 
improving grazing, which does not involve any outlay of capital and which 
can be applied to forest conditions without serious difficulty. This new method 
is called rotational grazing. The principle of rotation consists in moving a 
limited number of cattle from block to block within an allotted area at short 
intervals. This system of pasture management was developed in Germany 
during the war and it has since been tested and adopted by several other 
countries. 

According to McConkey ( Recent Advances in Pasture Management hv 
McConkey, published by the Empire Marketting Board, July 1931 ), rotational 
grazing is applicable to areas of low rainfall. He says that “ in areas of low 



the indigenous grasses depend on reseeding to a great extent to 

tain themselves in competition with other species or uneconomic plants ; this is 
in contrast to the vegetation of humid areas which relies on vegetative repro- 
duction to a greater extent, long creeping stems, stolons, etc. Heavy grazing 
is essential on this type of pasture to ensure maximum nutritive returns ; not 
so in the dry areas of the Empire where the natural climax cover is an open 
bunch grass ” formation which, when overgrazed and no provision for rotation 
and rest period are used in the management, rapidly deteriorates to a surface 
bare of valuable pasture grasses, and is quick]^ invaded by moss, sagebrush, 
cacti, and hard xerophytic plants of low pasture value An interesting experi- 
ment in the improvement of forest grassland in the Bombay Deccan was carried 
out by Dr. W. Burns, Economist Botanist to the Government of Bombay, and 
the results are published in the Indian Forester (Volume LVH, 1931, pages 
601 — 609). His conclusions are : — 

(i) The best way to make full use of grassland is to take advantage of the 
gregarious habit of cattle and graze a large herd in one restricted 
place rather allow them to wander at will over a big area. Where 
fencing is impossible such restriction will have to be done by 
herdsmen. 

(it) For such lands as were dealt with in the experiment (which are 
similar to the forests of the working plans area), one animal to two 
acres seems about right. This ratio applies to the whole rotation 
system and not the sub-blocks grazed over periodically. The 
actual density in the sub-block occupied by the cattle will of course 
be this ratio multiplied by a number of sub-blocks in the rotation 
system. 

(iii) In practice the blocks will obviously have to be large, i.e., hundreds 

instead of tens of acres. 

(iv) In practice the length of time that any sub-block shall be grazed will 

have to be arbitrarily fixed. This period will have to be determin- 
ed by experience. One can only say that in the first instance it will 
probably be wise to err on the side of too short rather than too long 
an occupation of the ground. '0 J 

Dr. Burns found that continuous grazing by even a small number of cattle 
is far more damaging to vegetation than grazing for shorter discontinuous 
periods by a large number of cuttle. The adoption of rotational grazing 
resulted in his experiment in an increase in the carrying capacity of the locality, 
and in the improvement of the quality of both the grass complex and the tree 
crop. 

The principle of rotation has been tested from several points of view. 
Experiments at Aberstwyth, at Cambridge and in Finland under controlled 
conditions have shown that under rotational grazing ( i ) the live weight of the 
grazing stock is increased. («•) the amount of cut fodder per acre progressively 
increases as the period of rotation rises from one to three weeks. (See 
UcConkey’H pamphlet cited above.) The shorter the interval of rest, the less 
pronounced were the benefits of rotation found to be. 

These striking results provide a strong caso for the introduction of rota- 
tional grazing in our forests. The method involves (a) restriction of the 
number of cattle grazing over a given area, ( b ) the allotment of a definite area for 
gr azi ng by the prescribed number of cattle, and (c) the alternation of the stock 
from paddock to paddock in strict accordance with a pre-detormined time-table. 
The closure of specified paddocks to grazing and the limitation of the numbers 
of cattle permitted to graze within the rotation system are in apparent (but not 
real) conflict with the grazing policy of Government. It would be a mistake 
to suppose that the adoption of rotational grazing is in effect merely the revival 
of the now abandoned block system of grazing. It is not intended to confine the 
cattle of a particular village to a particular grazing ground, nor is it intended 
to portion out the available pasture among the various villages. Rigid control 
over the number and movement of the cattle is of course inherent in the new 
system, but such control is primarily in the interests of the cattle, and is inevit- 
able in any measure calculated to improve pasture or live stock. To begin 
with, the restriction will no doubt have to be imposed officially and will be 
T.1FBI ,■ - - - . . - 
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resented by the graziers, but if the advantages claimed for rotational grazing 
are realised in large scale practice, we may naturally expect the graziers to 
submit willingly to, and even apply voluntarily, the necessary regulation. 

In any event, the system deserves to be tested fully under practical field 
conditions. The obvious places for carrying out the proposed experiment are 
pens. The District Forest Officer has the power to fix number of cattle that may 
be admitted to any pen. One essential condition of success is thus readily 
realised. Moreover, since the same cattle are stalled in a pen for prolonged 
periods, control over their movements is easily exercised and observation of 
their condition easily made. Finally, in pens a positive inducement to submit 
to the regulations of rotational grazing can be given by reducing or waiving the 
penning fees in the pens selected for the experiment. The system has not yet 
been tried under forest conditions on a largo scale, and we consider it safer, and 
administratively more convenient, to limit the experiment in rotational grazing 
to two selected pens in the first instance. When the experiment is proved to be 
a success, and the ryots are convinced of its advantages it will not be difficult 
to extend it to other pens and even to the case of day to day general grazing 
in the forests. 

We propose to locate the sites of these experiments in the Cauvery valley. 
The forests of this region have been fully described under the head of the “ The 
Hardmckia binata type ” on a previous page. Mention has been made of 
the regular occurrence of fire in this type of forest, of the inadequacy of mecha- 
nical methods of fire protection to cope with determined incendiarism, and of the 
ineffectiveness and aggravated peril of punitive measures, such as prolonged 
closure to grazing. Our powerlessness to prevent fires in this locality may be 
traced to the cleavage that always exists between departmental aims and popu- 
lar interests in areas where grazing is practised on a large scale. It is very 
doubtful whether any material improvement of the forest will take place in the 
unlikely event of a complete cessation of burning. This, however, is not a 
contingency we need seriously consider. Grazing will always be practised here, 
and it would be practically impossible to forbid grazing in these tracts, and in 
our opinion, unwise to attempt to do so. The best and the most profitable 
object of management for these forests is to treat them primarily as grazing 
grounds. If thiajjz done, the prevalence of fire may be faced with equanimity. In 
grazing grounds, intensive grazing is itself the best form of insurance against 
excessive fire/ The introduction of rotational grazing will, we hope, ensure the 
intensive grazing of all the areas brought within its scope, and will, further, 
bring about a progressive improvement in the quality and edibility of the grass 
complex, thereby removing the commonest incentive to burning, namely, the 
replacement, for however, short a period, of the tough inedible grass stems with 
tender, succulent shoots. A tendency to less and less burning will thus probably 
automatically result from adoption of the new system, but this improvement is 
likelv to be a slow process. Meanwhile, there seems to he no obiection to such 
burning as is necessary in the interests of grazing within the rotation svstem 
being done by the graziers under departmental supervision. Eotutional burn- 
ing may then be regarded for the present as a desirable auxiliary to rotational 
grazing. 

The following proscriptions shall be carried out during a continuous period 
of three years beginning with the year of introduction of the working plan. At 
the end of this period a detailed report on the work done, results achieved and 
difficulties encountered shall be submitted by the District Forest Officer and the 
Conservator of Forests, Salem Circle to the Chief Conservator of Forests for 
orders oh the continuance, extension or abandonment of the system of rotational 
grazing : — 

(a) Choice of site . — Two pens will be taken up for the experiment, 

namely, the Mosalamaduvu pen in Woodapatty reserve and the 
Padigatt pen in the Natrapalayam reserve. Both these pens are 
situated on the Cauvery and their water supply is therefore 
assured. 

(b) Capacity of pens . — The capacity of each of these pens will be fixed 

at the equivalent of 1.000 cow units. Every endeavour should be 
made to attract the maximum number of cattle to the pens, but 
the capacity fixed should not be exceeded. As an inducement to 
the graziers to stall their cattle in the experimental pens, and to 
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submit to the regulations prescribed below,. it is. suggested that the 
penning fees should be partly or fully waived in respect of cattle 
penned in them. 

(c) Rotation blocks. — According to Dr. Burns, an area of 2 acres of the 

type of forest dealt with in this experiment is sufficient allotment 
for one cow. An allowance of 3 acres per cow-unit should there- 
fore probably be a safe figure. A block of 3,000 acres of forest is 
accordingly allotted to each pen. These blocks are indicated on 
the management maps. The boundaries of the blocks shall be 
demarcated on the ground by means of stone cairns, or otherwise, 
where natural features do not form the boundaries. It is essential 
that the limits of the rotation blocks should be clearly identifiable 
by the graziers, 

(d) Paddocks. — Each rotation block shall be divided into three paddocks 

ol* more or less equal area, conveniently disposed round the pen, as 
shown on the management map. The limits of the paddocks shall 
be clearly demarcated on the ground (where natural features are 
not available) by means of cleared lines and stone cairns. 

(e) Period of penning. — The period of penning shall not commence before 

the 1st of June and shall not extend beyond the end of January. 
These dates follow usual practice and involve no hardship. It 
would be an advantage to adhere to a fixed time-table and the 
District Forest Officer should endeavour to get the cattle stalled 
in the pens as early in June as possible. 

(/) Rotation of stock. — Each paddock shall be open to grazing in rota- 
tion for a period of one month only and enjoy rest for a period of 
two months. This time-table shall take effect from the 1st of June 
or any later date on which the pen begins to function. Assuming 
that the pen begins to work on the 1st of June, Paddock I in either 
pen will be grazed over throughout the month of Juno, Paddock II 
during July and Paddock ITT during August. At the end of this 
cycle of rotation, i.e., in September, Paddock I will be brought into 
use again, and so on as long as the cattle stay in the pen. The 
object of this rather rapid rotation is to ensure that the cattle 
graze over the entire rotation block during the first rainy season of 
the year, so that the grass does not become tough and inedible 
before the cattle get to it, as it might become under a longer 
rotation cycle. The paddocks closed to grazing must be clearly 
marked off by means of red sign boards. Tt is of the very essence 
of the system that promiscuous grazing should not be permitted. 
Grazing outside the rotation blocks should also be strictly dis- 
countenanced. If experience or unforeseen events show that the 
area allotted to each block is insufficient to provide sufficient graz- 
ing for 1,000 cattle, the District Forest Officer may, with the ap- 
proval of the Conservator, either reduce the number of cattle 
admitted to the pens or suitably increase the area of the rotation 
blocks. It will be within the discretion of the District Forest Officer 
to commence the grazing in a year in any paddock, but having 
once gone through a cycle of rotation, the same order shall be 
adhered to rigidly during that year. 

(g) Survey of grasses. — A proper appreciation of the advantages of 
rotational grazing is impossible without a comparative study of the 
grass complex, as well of the tree flora. A preliminary survey of 
the grasses occurring in the rotation blocks must be made and the 
survey repeated year after year till the conclusion of the experi- 
ment. A similar survey of the tree crop with special reference to 
the presence of seedling regeneration should also be undertaken. 
This work is best done in consultation with the Provincial Silvicul- 
turist and with the co-operation of the Government Systematic 
Botanist at the Agricultural College at Coimbatore. 

(ft) Rotational burning.— In January, towards the conclusion of the first 
year's experiment in rotational grazing, the rotation blocks shall be 
carefully inspected by the Range Officer, and the patches where 
the grass stems are tall and tough shall be burnt by him with the 
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help of the graziers, as early as the grass will bum. This work 
will be repeated every year till the conclusion of the experiment. 

( i ) Condition of the cattle . — Although a quantitative assessment of the 

condition of the cattle subjected to rotational grazing is not feasible 
in an experiment of this kind, general observations on the relative 
condition of the cattle at the beginning and end of each year’s 
experiment should he recorded in the Control Journal. 

( j ) Control . — In addition to a Record of Works (following the sample 

form given in the Appendix), the District Forest Officer will main- 
tain plot files for the experiment on the lines adopted for similar 
experiments by the Provincial Silviculturist. 


Report of Debate. 

Mr. Watts : I propose first to read resolution we passed in 1929, then to 
summarise the action taken during the succeeding five years to give effect to 
that resolution in the provinces where grazing is an important problem, and 
lastly to make suggestions for the future development or co-ordination of such 
action. 

The 1929 resolution was as follows : — 

“ Resolved that Indian grazing grounds cannot be substantially improved 
without spending money anti without control over the grazing. This 
is a branch of the more important problem of improving the cattle ot 
India on which the Royal Commission on Agriculture lays such 
stress. This conference recommends that systematic experiments be 
carried out in close co-operation with the Agricultural Department to 
discover the methods of improving different, classes of grazing 
grounds and the cost of such improvements. 

Indiscriminate grazing should be replaced by stall feeding as much as 
possible.” 

The recommendations regarding the improvement of the breed of Indian 
cattle and the replacement of grazing by stall feeding are perhaps little more 
than the expressions of pious hopes, likely to be fulfilled only in a very distant 
future. The suggested experiments into methods of improving grazing are a 
matter of more practical interest and I propose to summarise the work under- 
taken in various provinces. T may take rny own province, the Central Pro- 
vinces, first. 

The 1929 resolution lays great stress on the matter of the cost, of such experi- 
ments and the conference felt that the Forest Department cannot: fairly be called 
upon to meet such expenditure in a matter that, is not primarily forestry. But 
in the Central Provinces, at any rate, it is not possible for us to adopt, such an 
attitude. This will be understood when I remind you that grass and grazing 
provide one-third of the total revenues of the Forest Department in the Central 
Provinces and that this grazing revenue, which amounts to about, 15 lakhs of 
rupees, is somewhat, greater than the average annual surplus of the depart- 
ment. In the Central Provinces, many so-called forest areas are, and always 
will be, of far greater value as grazing grounds than for producing timber or 
fuel. It may be; argued that the Forest Department is not the proper agency for 
the control of such lands but against this it must be remembered that it is pre- 
cisely the moderately heavily grazed forests in which there is the heaviest de- 
mand for the poles and small fuel. Tt is difficult to suggest any other agency 
which could properly regulate the grazing even where the forest are unwork- 
able, but, the disforestation of such areas has been suggested and is certain to 
become a leading question under a reformed constitution. The Indian politician 
is sure 1o ask us what the Forest Departments have done to justify their collect- 
ring 15 or 20 lakhs annually from the cultivators for their grazing and how much 
of that revenue we. have devoted to the provision of the grazing. If we are in a 
position to say that we have at least done something and if we can point to the 
experiments undertaken, we shall he far better able to justify our stewardship 
than if wo have nothing to show. 

The Local Government in the Central Provinces recently ordered that all 
reserved forests should be reclassified according to their relative importance tor 
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F timber or for providing grazing. The classification adopted is some- 

what similar to that adopted in Switzerland, to which reference was made in the 
last conference. In the timber forests, grazing incidence and closures are to be 
regulated strictly by the silvicultural demands of the forest, while in the areas 
classed as pastures, a heavier incidence will be permitted, but rotational closures 
are to be prescribed with the sole object of improving the pasture. I should 
perhaps point out that in the Central Provinces grazing is everywhere a 
privilege, not a right, and Government is therefore at liberty to impose any 
reasonable limitations or restrictions upon it. Such restrictions are imposed in 
a settlement undertaken at the revision of a working plan. 

As Government has ordered rotational closures in pasture forests, it remains 
to be determined what rotational closures are most suitable, that is to decide : — . 
Firstly, for how many years can continuous heavy grazing be permitted 
ill a pasture forest without the pasture yield being seriously reduced f 
Secondly, for how many years is closure to grazing necessary, following 
a period of years of opening, in order to result in an appreciable 
improvement in the pasture yield. 

In an attempt to answer these questions, the Chief Conservator, in consul- 
tation with the Agriculture and Veterinary Departments in 1931 devised a 
scheme under which the grass was to be weighed in a large number of square 
chain plots be laid out in several divisions and the yields compared. The sciieme 
has at least been useful as it has shown how many pit-falls are to he avoided 
in laying out such experiments : it has given no useful results, chiefly because 
the initial comparability of the plots received insufficient consideration and 
because Divisional Forest Officers are not in a position to devote sufficient 
personal attention to the selection and maintenance of the plots. 

In consequence, the Central Silviculturist was consulted and he suggested 
lines on which the experiments might be improved or developed with at least 
some hopes of eventually providing some useful data. The scheme drawn up is 
rather too elaborate to describe in detail here but its main features are the 
following : — 

(a) The effect of continuous grazing for five years is to be studied by 

laying out sets of six initially comparable square chain plots in an 
area which has been closed and is now to bo open. In the first 
year, plot A (ungrazed) is fenced : The weighment in the second 
year shows the comparative effect of no grazing and one year’s 
grazing, while subsequent weighments give similar data for longer 
periods of grazing. A large number of sets of similar plots have 
been laid out in various localities, to confirm the results. 

(b) The effect of closure is to be studied by repealed weighments of the 

grass in square chain plots in an area previously grazed and now 
closed. The weighment in the first year gives the yield after one 
year’s closure, in the second year, after two years and so forth. 

The nutritive value of the grasses in each plot is to he studied by making 
an ocular estimate each year of the proportions of the various species. Weigh- 
ments will be made as far as possible on the same dates each year and variation 
due to climate will he checked by laying out a number of check plots in areas 
permanently closed to grazing, in which any variation in the annual yield can 
presumably be attributed only to variations in seasonal climate. 

Small samples of the grass in each plot will be collected and sent to the 
Agricultural Department for analysis of the nutritive dry value. 

Bombay— In Bombay, experiments into the effect of rotational closures 
have been carried out by Dr. Burns, the Economic Botanist, near Poona ; but 
whereas in the Central Provinces experiments by rotational closures are under- 
stood complete closure for a number of years followed by continuous opening 
for a number of years, the Bombay experiments have rather studied the effect 
of the shifting of herds of cattle from block to block after intervals of from one 
to five weeks during the same grazing season. These experiments were carried 
out over an area of 40 acres of open forest on the lower slopes of trap hills, not 
apparently very dissimilar from the areas in Yeotraal division where the Central 
Provinces experiments are being carried out. The area was divided into four 
blocks of ten acres each and various treatments were adopted. The experiments 
arc stated to have shown that continuous grazing reduced the proportion of 
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pood grasses and increased the proportion of bad, whereas rotational closures 
increased the proportion palatable grasses and the weight of the cattle. With 
rotational closures two acres per animal was found sufficient to maintain tire 
health of the herd. 

Madras. — Based upon the conclusions drawn from Dr. Burn’s experiments 
an interesting rotational grazing closure scheme has been experimentally intro- 
duced in the North Salem working plan in Madras. Two blocks, each of 3,000 
acres have been selected and each divided into three paddocks of approximately 
equal area, the limits of each paddock being clearly demarcated : 1,000 cattle are 
to bo permitted in each of these blocks, that is an incidence of 3 acres per cow 
will be permitted, and during the grazing period from June to December each 
of the 3 paddocks in each block will be open to grazing for a period of one 
month and closed for 2 months ; Paddock I will be grazed in June, Paddock EL 
in July and Paddock III in August, after which the cycle will be repeated. An 
annual survey of the grasses will be made with the co-operation of the Agricul- 
tural Botanist and the condition of the cattle will be carefully recorded. 

Two pitfalls suggest themselves in this scheme ; without fencing it will 
probably be very difficult to restrict the cattle to different paddocks in successive 
months ; secondly no control plots or paddocks appear to have been provided 
and it is difficult to see exactly how it is proposed to prove the value of the 

S roposed rotational closures, except by the general observations which the 
ivisional Forest Officer is instructed to make. 

The two main types of experiments which are being carried out are thus, 
the Central Provinces experiments into the effect of rotational opening and 
closures for a number of years, and the Bombay and Madras experiments which 
are studying the effect of rotational opening and closure during the same grazing 
season. In both these experiments the advice and assistance of the Agricultural 
Department have been invited. The United Provinces recent work in planting 
trees suitable for lopping offers a third line of work. 

I would suggest that we should consider whether any of these experiments 
can bo developed inio an All-India investigation and whether any other pro- 
vinces are prepared to undertake experiments similar to those which have been 
started in the Central Provinces, Bombay and Madras. The experiments are 
of a highly technical nature and can give satisfactory results only if carried out 
under expert supervision. I would therefore suggest that if these experiments 
are developed, the close co-operation of the Agricultural Department should be 
invited, and wherever possible the provincial Economic Botanist should be asked 
to collaborate in the scheme. 

.1 suggest the following resolution : — 

This conference recognises that for many years the Forest Department has in many 
provinces derived a large revenue from grass and grazing but has been unable to carry 
out any systematic investigation into methods of improving the pasture. This conference 
considers the development of stick investigations a matter of the utmost importance and 
therefore recommends that the experiments initiated in several provinces since 1929 should 
form the subjoct of an all- Indin-investigation, and that other provinces be invited to co- 
operate in the co-ordination and development of these experiments. The assistance or 
collaboration of the Agricultural Department should always be invited. 

Mr. Garland : Dealing with these points more or less in the order in which 
Mr. Watts dealt with them, the first was the question of control of grazing 
grounds by the Forest Department. In Bombay there is literally no one else 
to do it. The alternative is the Agricultural Department but they are entirely 
advisory, having no territorial staff, so unless we control the grazing grounds, 
nobody will. On the question of classification, definite classification and separa- 
tion of land for treatment as either forest or pasture is required. When I say 
separation I mean that either the grazing or the tree production must be 
entirely subsidiary. It follows that if you are going- to treat on area as forest 
then the grazing must be very strictly limited and entirely under the control of 
the Forest Department, to be admitted or thrown out as and when they want. 
Where it is essential that grazing is provided certain forest lands must be 
allotted entirely to it and completely separated from the organised forests. 
With regard to tho experiments of Dr. Burns, I have had the advantage of being 
associated with him when he was carrying them out. The Agricultural Depart 
roent. lias issued various publications on the results, some of a s emi -popular 
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more technical. Since these experiments, the only develop- 

„ has been that we have fonnd that to try to control grazing on a really large 

scale is definitely a failure. You must separate off a herd of a reasonable size, 
say not more than a hundred head of cattle. The paddocks must be reasonably 
small and somebody most be in entire charge of the herds. He moves the herds 
from paddook to paddock as the season indicates. 

One year there may be an early flush of grass and you want to move rapidly 
over all the paddocks ; another year it is slower ; similarly in different seasons 
of the same .year. What is required is that for the normal year you have one or 
two spare paddocks in which grass is harvested and stored up against bad years. 
Then, when a had year comes you have to use extra paddocks so as to give a 
greater area to counterbalance the poverty of the grass. An essential point is 
that it is an extraordinarily local problem. Conditions vary within 20 or 30 
miles in different directions and these relatively small paddocks are essential. 
Adequate water supply is fitill more essential and both these thinks need money. 
Capital expenditure is necessary and we have now definitely come to the conclu- 
sion that all we are aroing to do is to have certain demonstration areas where 
we can find out exactly the cost and then use those example to give answers to 
people who say “ What are yon doing T Why don ’t you do more f ” We want 
to be able to sav. “ If this and this is done we will give you good grazing, but 
somebody has got to pay for it. If you say the Forest Department, it must 
be understood that it will go out of our surplus ”. 

Mr. Allah Bakhsh : The position in the Punjab is very different from that 
in other provinces. Most of the forests are very heavily burdened with rights 
so that any control of grazing is wholly impossible. The public would not agree 
to controlled grazing. They would simply refuse to listen, because they have 
rights recorded in the settlements. The position is very nearly impossible. 

Under the uniform system, the grass in our forests has considerably 
decreased, i.r.., with the closed canopy there is not as much grass as the villages 
used to get, so that the question is that you can either have grazing or timber 
production on the same scale as you can under the uniform system. 

As divisional forest officer T had something to do with experiments that 
were carried out in Rawalpindi to see if we could improve the grazing. We 
felled ail area heavily, opened out the crop, and fenced the area, and we fonnd 
that in the second and subsequent years the quantity of grass was greater. 
Now we must first decide whether we wish to improve the grazing or to produce 
more and better timber. The only possible alternation is that we insist on better 
management of village forests pasturo-cu»i-timber and provide all the grass the 
villager wants in his own village forest. 

The whole thing is in the melting pot as far as the Punjab is concerned. 
The villagers refuse to have anything to do with closures. The hamlets are 
scattered all over the forests and everybody likes to have grazing at his door. 

Stall feeding is entirely out of the question. Even in the forest the villagers 
do not send anybody to look after the cattle. They simply let them loose and 
let them wander about in £he forest. I consider that it is important in this 
conference that some resolution should be passed to bring it to the notice of 
the Government that the question of grazing rights should be gone into. 

The total money value of free or concessionary grazing in the Punjab is 
far more than in any other province, for the rights of the villagers are not so 
heavy elsewhere as in the Punjab. 

There are only a limited number of forests, namely specially irrigated plan- 
tations in which the people have no rights, but the position in the high and low 
hills is extremely difficult. 

Mt. Laurie : In Madras we have been doing certain amount of experiment- 
ing, trying to improve grazing areas by introducing better grasses. They have 
only been done on a very small scale, the chief grass used being what we call 
K’oUukattai ( Pennisetum cencroides), and although these small experiments 
were not financially .successful in themselves, (they were not expected to be) 
thero are indications that if done in a larger scale they would be quite cheap. 
In fact last year we got down to 4 rupees per acre including fencing and the 
demand for sueh areas is likely to be very great. In the experiment in N. 
Coimbatore Division which was done some years ago and which is only a small 
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experiment, three cows and one ealf were grazed on the area for one month and 
the owner paid 5 rupees. If you can get five rupees for one month for one 
acre it is quite useful. Well that is merely an indication that if we improve 
our grazing areas artificially they are practically certain to be financially a 
success. One of the foremost cattle breeders in South India has areas of similar 
types of forests on which he grazes his cattle and he introduces this grass over 
the whole of the area and he makes a financial success of it. The present policy 
of Government, of course, of charging a fixed grazing fee, makes it impossible 
to spend any money on improving our pastures but it, seems likely that if we 
can artificially improve our grass we shall get a demand for the produce that 
will give a profit. 

Regarding rotational grazing, Mr. Watts mentioned the prescriptions that 
have been suggested for N. Salem Division in Madras by Mr. C. it. Rangunathum. 
These have not been sanctioned as yet, but they have the general approval of 
the Conservator, I understand, and with a few modifications are likely to be 
sanctioned. Mr. Wilson, the Conservator, has suggested some other experi- 
ments in rotational grazing. He suggests that rotational burning of the bad 
patches of the grass might be a possible line of investigation. But can we 
improve the proportion of good grasses by rotational burning of bad ones t 
The experiment suggested was that there should be four pens, and that two 
should be burnt during the south-eastern monsoon and the other two between 
the south-eastern and the north-western monsoon. That is just a suggested 
line of research. It should be remembered that if we do burn bad areas, unless 
we put in some better grasses, we are going still to get the bad grasses coming 
np again. There is no doubt that in many areas repeated burning increases the 
proportion of bad grasses. These grasses are eaten by the cattle but they are 
more filling than nourishing. Mr. Garland mentioned that in Bombay they 
found that small paddocks were better than large ones and that fencing was 
absolutely essential. In the prescription in the North Salem working plan the 
idea was that possibly by having very large paddocks with the pens in the 
furthest corners of them, the expense of fencing might be avoided, though it is 
not yet known if this method will be successful. I would like to know what 
size of paddocks Mi’. Garland was considering and how many paddocks he would 
have lor a year’s grazing. 

Mr. Garland : The size of paddock rather depends on the unit to which 
you can reduce the herds, the great point being to increase the intensity of 
control by reduction of the size of the herd as far as can possibly be done under 
each set of circumstances. It depends on the size of the village and the amount 
of grazing available. With regard to the best size of individual paddocks that 
is still undetermined. The indications are that 100 acres would be an absolute 
maximum, depending on the size of the herd. The object is again to keep 
coni ml as much as possible and to provide sufficient area for grazing without 
trampling and selective feeding. As to numbers, somewhere about six 
paddocks seems suitable but all these things are still under experiment. There 
are. just two other points mentioned. With regard to getting over this diffi- 
culty of fencing wc have been experimenting ourselves with large paddocks of 
about 4 to 5 hundred acres with no fencing but merely marked off. I do not 
know the latest developments but wc have found the use of rock salt a very 
useful means oi' cordrolling cattle from wandering, there must be water as well, 
which is often difficult to provide. Mr. Laurie says that burning definitely 
increases the coarse grasses ; we found that to be true in certain areas but to 
depend entirely on the grass types. If the more valuable fodder grasses are 
more rncsophytic than the poor grasses, then the burn will do good and 
conversely. 

Mr. Howard : I hope I am not wandering very far from the point but I 
would like to say that it seems to me that we are tackling the whole of this 
problem from the wrong end. It is all very well to try, as we ought to try, to 
improve our grazing grounds and to undertake research in order to provide 
better facilities for grazing, but it seems to me that all these are merd pallia- 
tives and no cure. The real problem in India is that there are too many cattle 
and it seems to me that we ought to say so. Although we must improve grazing 
grounds and do all the research on the subject we can, the real object should be 
to try to persuade the peonle to adopt stall feeding. Mr. Allah Bakbsh said that 
there are tremendous difficulties in the wav of this : so there are, but the fact 
still remains that it can he carried out. Thus, in the eastern part of this 
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province we had a really serious grazing problem. It was so bad that we had 
four different commissions to try to solve it for the concessioimaires and things 
become so difficult that the concessioimaires themselves realised that matters 
could not go on as they were, and during the last 10 years, — very slowly I 
admit, — there has been a tremendous reduction in the number of cattle grazed 

t nd the people have in fact taken, up stall feeding. It does- seem to me that, 
tthough we must go on improving grazing grounds, we should never lose 
sight of the fact that the real solution is gradually to persuade the people to 
drop this jungle grazing as far as they can. 

Mr. Smythies : I would like to supplement the remarks made by Mr. 
Howard. The figures for the United Provinces are interesting. The total 
number of domestic animals in the province according to the last census was 
42 millions. Of these, 41 million never come to our forests or near them, they 
are mostly stall fed or not fed at all. We have to deal with the odd million, 
and judging by the appearance of the cattle we find in our forests, they certainly 
seem to get less to feed on than the 41 millions that do not come to our forests. 
Taking the province as a whole it is evident that there must be a tremendous 
amount of stall feeding going on already and there is no real reason why Btall 
feeding should not be increased in the areas where we have forest grazing. It 
is also a fact that free forest grazing makes villagers take no care of their cattle 
and do no stall feeding of any sort, in our Tarui and Bhabar Estates working 
plans it has been suggested that villagers should be given land free of land 
revenue and rent if they would grow fodder crops for their cattle thereon. But 
although there are enormous grazing areas in these forests (1 think it is 3 
quarters of a million acres) the fact that for four months of the year there is no 
grazing available presents serious difficulty, and it is just during those four 
months that the cattle owners could grow fodder crops on their lands and stall 
feed their cattle : if they were to do so, the difficulties would be very largely 
solved. There are two types of grazing land. There is a moist type such as 
we find in the Tarai and elsewhere which is not tree forest : in this type there is 
no problem at all, as the more the grazing the better the grazing. Where the 
natural vegetation is rank and the growth of grass is strong no limitation of 
grazing is necessary. The real problem, as probably in most parts of India, is 
in the dry tree type. In this type, all the experiments that, have been carried 
out have given the same answer. To improve the grazing you must stop the 
grazing and that is really no solution. We have, as you saw two days ago and 
as you will see again on Sunday, experiments on a large scale in planting fodder 
species : we hope that these experiments will offer a solution of the grazing 
problem and will at the same time improve the condition of these forests. That 
is at present the only solution we have been able to get — growing fodder trees. 
We have started some technical experiments too and Mr. Mobbs will give us a 
few remarks about that. 

Mr. Mobbs : We cannot say much about our experiment on grass produc- 
tion all hough the first of our Leaflets refers to this subject. The chief point 
that has emerged from this experiment which combines various conditions of 
protection, fencing, grass cutting and grazing is firstly that after you have 
protected your grass and got it to improve, if you let cattle get on to it un- 
restricted improvement is very soon stopped. We had one area that was pro- 
tected for two years, and then opened to grazing for 6' months. After further 
protection for one rains it produced less grass than the second year’s production 
8o since we have 41 million cattle and it is absolutely impossible to control the 
number of cattle that go into an area without undue expense in fencing etc., 
I think that Mr. Howard’s point of encouraging stall feeding is extremely 
important. We have found that protection which gives us a very large increase 
in the yield of grass when the time comes to cut it but once you admit cattle 
that improvement is quickly lost. t , ’ 

Every year 1 have to write a report on the recommendations of the Agricul- 
tural Commission as to wjiat the Forest Department has done to improve grazing 
Since 96 per cent, of our cattle do not come lo the forests at all, I think that we 
should also turn to the Agricultural Department and ask what they have done 
to encourage stall feeding ? And 1 would suggest that this conference should 
pass some resolution to say that the encouragement of stall feeding is not onlv 
the Forest Department’s job. * 

With regard to the ecological aspect, I have also undertaken some detailed 
study of the grasses, and I think this conference might include a clause in ita 
L1FBI 
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resolution suggesting' that wherever grazing experiments are .earned on. 
ecological and systematic study of the grasses should also be carried out. in 
our case it appears that when we have improved Ihe grass, if we open it out to 
cattle even for a short period, they are so attracted to the nice grasses which 
are longer than they were before that they pull them up, roots and all, and the 
bad grasses consequently develop to a greater extent. • 

Mr. Shebbeare : I agree that the resolution should say that we feel that the 
Agricultural Department should also do some thing to encourage stall feeding. 
Actually the Forest Department in Bengal has already done something m this 
direction. 


Mr. Homfray : The hill forests of Northern Bengal before about 1916 
had nearly all been open to grazing. The Forest Department then started to 
encourage stall feeding and reserved in the forests a few very small exercise 
paddocks called baihans. This method has caught on extremely well and is 
working very satisfactorily. I have told one or two officers about Napier grass, 
which we have grown successfully in the plains. It was recommended by the 
agricultural farm at Dacca as one of the best fodder crops produced in the 
East. If we could sell it we should certainly cultivate it as a cover crop in sal 
plantations but as wo cannot sell it the sal becomes suppressed. It wants a fair 
amount of rain, anything round 80" to 100'" per annum. In Southern 
Bengal grazing is going on nearly everywhere and eventually we shall have to 
tackle the problem on the lines mentioned by Garland and Mobbs. 

Mr. Osmaston : I am afraid we have not much to add for Bihar and Orissa. 
We have a comparatively large area of protected forests available for grazing 
and so far we have not troubled to introduce grazing closures. In Puri divi- 
sion we have started a rotational grazing scheme. In Palamau division a con- 
tractor has started a large grass farm where she grows her grass which she 
sends to Calcutta and other Military stations. But the interesting point is that 
the local people are getting very interested in the farm and I think are going to 
start stall feeding themselves if they can because they find this grass very good. 
All we can say in Bihar and Orissa is that we endorse the resolution that stall 
feeding should be encouraged as much as possible ; on the other hand I think it 
will be very difficult in very many parts of our province to induce the villagers 
to adopt it. 


Mr. Ramiengar : This is not so serious a problem in Mysore at present 
as to affect our general forest work. It may be interesting to know the experi- 
ence of Mysore in the regulation of grazing. The Government has a small 
Department for raising and maintaining a few special breeds of cattle. These 
cattle were originally intended for use in military transport, and so the manage- 
ment of the grazing grounds was vested till very recently in the Military Depart- 
ment. Since Ihe last 10 years, this work has been delegated to a Live Stock 
Expert working under the administrative control of the Head of the Department 
for Agriculture. A sort of rotational grazing is being adopted by this Depart- 
ment by moving the cattle from one grazing ground to another so that after 
a short period of grazing lasting from about. 2 to 6 weeks according to the 
extent of the land the area gets absolute rest for the rest of the year. The 
number of cattle is also limited to the extent of pasture land. The Forest De- 
partment is interested in these grazing grounds since the tree growth there is 
under its management and these areas are worked on a fairly systematic basis 
for extraction of sandalwood and firewood, the latter to meet the requirements 
of the neighbouring village population. The method of grazing adopted has, 
so far as observations go, not deteriorated the grazing while the forest growth 
also is sufficiently protected. 

In the drier parts of the State, the Government have recently started a 
number of village forests managed by village communities. The primary object 
in the management of these forests is to provide adequate and good grazing to 
the village cattle and at the same time to raise a fair amount of tree growth 
consisting chiefly economic species. The progress so far achieved indicates that 
there is a good future for this class of forests and when this comes about, the 
incidence of grazing in the reserve forests would be considerably less. 

To meet the current demand for grazing, a few experiments were made in 
small blocks of 1 to 5 acres in raising Rhodes grass in some of the forests of the 
drier tracts. Although the growth was satisfactory in the first instance, the 
introduced grass was checked by the more or less useless Wp J spear grasse s 



m 


[Item 00: 

Another item of interest though not directly connected with grazing may 
be mentioned. Ia the Chitaldrug district where there is a compact block of 
about 18 square miles of pure Ilardwickia binata, it was observed that owing to 
heavy grazing there was little or no regeneration of this species and this was 
entirely due to very heavy grazing. As an experimental measure about 6 
square miles of this forest was enclosed with barbed wire fencing sufficiently 
strong to keep out cattle. There has been considerable improvement in the 
natural regeneration of TIardwickia binata. An abundant growth of grass has 
also come up in the area and is being cut and removed by the neighbouring 
villages. 

In a few places where demand for grazing is appreciable, the Government 
have decided to give facilities in the way of water supply and are now budget- 
ting a sum of Rs. 6,000 annually for effecting necessary improvements. 

Mr. Deogun : Stall feeding should supplement forest grazing and not 
necessarily oust it. We cannot expect, especially in the hills, the villagers to 
fetch grass from long distances. They can only do so over short distances. The 
question becomes more difficult when we have to consider the rights and the 
privileges with which forests of a number of provinces are burdened. Tn this 
case the only solution is propaganda. The villagers should be induced to 
reserve all the near areas for grass cutting and the farthest, for grazing. 
This may be made possible by starting demonstration areas as proposed. 

In the case of professional graziers introduction of stall feeding can be 
accomplished with much less difficulty. 

Experiments carried out in Australia, England, Japan, U. S. A., etc., all 
show the great advantages of conservative rotational grazing and whilst carry- 
ing out further experiments wo should make an effort to introduce this rotational 
system of grazing whenever possible. 

Mr. Hamid Yar Jang : We have not done any experiments as far as 
closures are concerned in Hyderabad. 

Mr. Harnam Singh : The question of grazing in Kashmir is quite different 
from that in any province in British India in find grazing is not under Forest 
Control. It is further complicated by goat grazing which is a menace in that 
part of the country so far as forests arc concerned. 

It should be considered from two aspects, i.c ., — 

( i ) Improvements of pastures for local cattle and industries (wool and 
dairy). A very important one hut not of a direct concern of the 
Department as at present. 

(?//) Adverse effect of excessive grazing for if there is insufficient fodder 
for cattle it will toll ultimately on the forest growth particularly 
in the high level protective forests of birch and the low lying scrub 
forests where the goat graziers resort during summer and winter, 
respectively. 

This excessive grazing by goats has a direct bearing upon another 
important question, i.e., the erosion of the lower hills which is in progress. As 
has been pointed out in the discussions, reduction of animals is considered the 
best, solution of these evils. The Kashmir Forest Department, after over 25 
years struggle succeeded in having a rising scale of fees for goats so as to ulti- 
mately eliminate them. Tt was enforced and began to show the desired effect. 
Unfortunately the measure had to be suspended for special circumstances and 
over 2 decades work done in that direction was spoiled. For a great portion of 
our coniferous forests, the question is not of any serious nature as goat grazing 
in deodar forests is prohibited, and under the grazing rules closures in forest 
under concentrated working can early he affected after fellings. 

Mr. Deogun : The nomenclature of the subject requires standardising to 
avoid misunderstanding. I consider we should differentiate — 

(1) Rotational grazing, i.e., Restricted grazing of cattle rotating over 

units of the entire area, 

(2) Continuous grazing, i.e., unrestricted grazing of cattle over an area 

year after year, 
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(3) Deferred granting, i.e., grazing each portion of the grazing ground, 

in turn, the plants on one portion being allowed to mature their 
seed each year before the stock is admitted, and the stock being 
made to assist forage reproduction by tiumpling in the seed, 

(4) Periodic grazing, grazing of cattle for a definite number of years 

followed by a closure. 

Mr. Champion : I should like to state that for some little time all the 
information available has been sought from all sources with the object of com- 
piling it so that those who are faced with the need of dealing these problems 
can make use of it. Mr. Deogun has been busy on this and he has, all the 
information collected in a draft on the subject. The discussion to-day should 
have led to some useful additions and opened up one or two further lines of 
investigation. As a research problem it is a very difficult one, and as Central 
Silviculturist T should not be at all anxious to produce a scheme for the Co- 
operative investigation of grazing and grass. Conditions vary so from place to 
place and the premises to which one is forced by local conditions spoil as a rule 
any scheme from the point of view of more or less acceptable research methods. 

Mr. Mobbs suggested that we ought to pay more attention to the ecological 
side, that we should realise that, grass is not merely grass but a very variable 
substance ; this is another of those practical difficulties which are very hard to 
overcome in practice — we are usually forced to classify the grass into rough 
groups of good grass, middle quality grass and more or less useless grass. 

Mr. Smythies : Tn closing (his debate it appears that the points which have 
been established are, first, the need for co-operation and co-operative work 
between the provinces, secondly the need for carrying out a systematic ecologi- 
cal study of grasses, and thirdly the desirability of reducing the amount to 
grazing in our forests, and of raising the amount of stall feeding. 
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Forests and Erosion. 

No papers were submitted. There was a short debate in which the Inspect- 
or-General of Forests and representatives of most provinces took part. 

The following resolution was proposed by Mr. C. G. Trevor, seconded by 
Mr. H. L. Wright (North-West Frontier Province) and passed by the Confer- 
ence. 

RESOLUTION ON ITEM 21. 

Resolved that — 

This Conference recognises that Governments realise the importance of this 
erosion question and have taken some steps to\ prevent the spread of erosion, 
e.g., the Punjab Government on Resolution 21 of the last Silvicultural' Confer-, 
ence. The Conference would repeat that this question of erosion is of vital 
importance and urges that intensive propaganda should be started to educatet 
public opinion. 


Report of Silvicultu'rist, Forest Research Institute, on action taken on the Reso- 
lution passed by the 1929 Conference. 

The resolution called for the very serious attention of provincial Govern- 
ments to the question of erosion and urged that if further proof of the serious- 
ness of erosion losses were considered necessary, a proper investigation, should 
be carried out. The Government of India brought the resolution to tin 1 notice 
of Local Governments for snob action ns they might consider necessary. The 
Punjab appoinled an Erosion Committee in 11)31 which issued a report in 1032. 
A forest officer was placed on special duty in 1034 to experiment on the control 
of torrents (ehos) in Hosbiarpur district. Bengal reports that Eupatorinm is 
mow reclothing abandoned jhums very quickly and forming a good protective 
cover. Bihar and Orissa have been successful in leasing forests from private 
owners to prevent denudation. 


Report of Debate. 

( 1 ) October 29th. 

The President : I think we ought not to let this matter of erosion dangers 
drop. At least in the Punjab, members of the Legislative Council who are not 
actually inhabitants of the forest country have begun to take notice of forest 
matters. Thanks to a certain amount of propaganda, they have begun to 
realise that the destruction of the forest on tlu* hills may jeopardise the canal 
water supplies on which they and thousands of other people live. And cer- 
tainly in the Punjab the only way in which the public will he driven to interest 
themselves in these matters is when they find that their living is being jeopar- 
dised hv diminishing canal supplies. I think when that moment arrives, ihe 
inhabitants of the hills will get very short shrift. There is a very active amount 
of interest being taken at the present moment in Hoshinrpnr district. A special 
forest officer has been provided and I hope that if this matter receives con- 
tinued stimulus, at last after 50 years of talk, something will he done. T think 
the Punjab in Ibis respect, is the worst province in India ; next perhaps comes 
Oliotn Nagpur which seems to he alwavs either being washed awav or blown 
away. Certainly when I was in Chota Nagpur T thought T had never seen more 
miserable land. T am not at all sure that in Chota Nagpur the Government of 
Bihar will not, have to emulate Mr. Roosevelt and build a hundred-raile-wide 
shelter-belt across the country. 

Mr. Villar : I think that probably in the far distant future owing to the 
silting up of the streamseonseqnent on beaw erosion in the hills, much more mav 
he heard of the destruction of unclassed forests. In spite of boiif$ well covered 
with forests we are doing quite a lot of reclamation of low-lying lands. 

Mr. Howard : We are doing our best in the United Provinces. The local 
people there are interesting themselves in the matter at last and have even 
passed a resolution on the subject — hut it has been a long struggle. 
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Mr. Laurie : Most of our geological formations in Madras axe so old that 

erosion is not so conspicuous. There was a memorandum issued jointly by the 
Forest Department, the Agricultural Department, and the Irrigation Depart- 
ment, I think a couple of years ago. It was circulated to local Governments 
and to ull inlereslod and was then duly filed. I think everybody has forgotten 
all about it by now and no active action is being taken or appears to be neces- 
sary. 

Mr. Champion : Might we ask the Punjab delegates (there are several of 
them) if they would draft a resolution confirming our 1929 resolution. I do 
not think we need a special committee for this but we should put it on record 
that this important matter was duly considered and that we were all agreed on 
it. 


The President : I think Mr. Mohan might constitute his own co mmi ttee and 
do the necessary work. 

(2) November 3rd. (The debate was not reported verbatim : the following 
is a summary of what was said.) 

Mr. Mohan : "We propose the following draft resolution : — Resolved that 
this Conference recognises the steps taken by the Punjab Government on 
Resolution 21 of the last Silvicultural Conference hut re-iterates its conviction 
that very serious attention of Provincial Governments should continue to bo 
drawn to the question of erosion (especially in the catchment areas of the 
rivers) which is intimately hound up with the destruction of forests, incidence 
of grazing and lopping and suggests that intensive propaganda should he 
carried on to educate public opinion on the subject. 

Mr. Allah Publish recommended that each province should make investiga- 
tions. In the Punjab an attempt was made in Hosiarpur, but the Deputy Com- 
missioner did not accede apparently because it was thought that if the Depart- 
ment should succeed in one catchment they would want to take up others. 
This should not defer us ; we should ask again. 

Mr. Garland said there was no serious erosion problem in Bombay. 

Mr. Ramiengar said the same for Mysore. 

Mr. Howard proposed that the Forest Department should urge Govern- 
ments to take stops in the matter. 

Mr. Osmaston said that in Bihar and Orissa, Government was afraid of 
cost. It has taken 10 years to start with a scheme to induce land owners to 
hand over lands to ns for preservation of the forest. The Forest Officer makes 
working schemes. Bihar and Orissa is tackling problems for Ohota Nagpur 
which is a large catchment area and local government do realize the need. 

Mr. Trevor : We must recognise that some progress has been made in the 
matter, that Pimiah has awakened and that Bihar and Orissa have done some- 
thing in Chota Nagpur. 

Mr. Ramiengar : Fixation of sand dunes endangering cultivation was taken 
up 50 years ago. 

Mr. Harnam Singh : The question of erosion is of great importance to 
Kashmir next to Punjab and is directly correlated with heavy goat grazing in 
the Jammu Siwaliks. This heavy incidence of goat grazing as was pointed 
out yesterday on one hand clashes with* .grazing for sheep on the higher eleva- 
tions and is responsible for deterioration of scrub forests in the lower hills the 
latter is directly responsible for erosion in those localities. To reduce the num- 
ber of goats the department succeeded in having a rising scale of fees in order 
to eliminate them hut the project had to he later given up for political reasons. 

If the attention of the State Government is invited to this serious problem 
it will have the desired effect. 1 H 


Mr. Wright ■. In the case of Kashmir, goats hate done a lot of damage so 
they were penalised by high taxation, but later on it was again reduced This 
was done for increasing the ratio of sheep to goat, as sheep are mbre 
portant for waol and are less destructive. 


lm- 





gnutai 


ITEM 22. 

Preservation Plots and Protected Trees. 

A paper was circulated by the Central Silviculturist summarising the 
action reported to have been taken in the several provinces on the recommenda- 
tions of the 1929 Conference. 

The subject was introduced by Mr. Champion with the salient features of 
his paper and comments on suggestions received on it, and Mr. Trevor also 
Rpoke. Pressure of time prevented further continuation of the debate but the 
attitude of the conference was one of general agreement. 

The following resolution vras proposed by Mr. H. G. Champion, seconded by 
Mr. C. G. Trevor and carried unanimously. 

RESOLUTION ON ITEM 22. 

Resolved that — 

The Conference considers that a satisfactory beginning has been made in 
preserving as far as possible examples of our natural forests undisturbed by 
human interference . Further work on more systematic lines should be conti- 
nued. 


PAPER. 

By H. G. Champion, Silviculturist, Forest Research Institute. 

The resolution passed in, March 1929 was as follows : — 

Resolved that this conference recommends that, with the object of the pre- 
servation of the natural fauna and flora, necessary steps be taken to — 

(1) Prepare lists of known individual trees or groups of exceptional 

interest, and preserve them for their natural lifetime. 

(2) Direct local officers to recommend additions to the list as occasion 

arises. Exceptionally fine trees near roads and bungalows should 
particularly be considered. 

(3) Preserve unworked in each province samples of adequate extent 

(ordinarily not less than 20 acres) of the chief types, virgin 
forest — including savannah — and natural regrowtli receiving 
special attention. The areas should be as accessible as possible. 

(4) Make available at the nearest Rest House information as to the 

vdiereabouts of such trees and reserves in the vicinity. 

Further, that all such reserves should be demarcated as permanent Experi- 
mental Plots and placed under the Research Branch of the province concerned ; 
also that they should be listed in the working plans concerned. 

Tn 1932, as it appeared that only two provinces had definitely taken action 
in the matter, a note was sent to the Indian Forester (February 1932, p. 109) with 
the idea that a broadcast reminder might help on the work. This drew a com- 
ment from Assam ( Indian Forester, 1932, p. 287), and further reports from all 
provinces shewed that a good deal was being done ; a summary was published in 
Indian. Forester, 1932, p. 387, and 1933, p. 112. 

The reports and notes received in connection with the present conference 
may be summarised as follows : — 

Assam . — Several proposals are still under examination though one plot of 
virgin sal forest in the Garo Hills lias apparently been demarcated and its pre- 
servation prescribed. 

Bengal . — A systematic survey of the existing types and sub-types of forest 
occurring in the province has been made, and 27 demarcated and recorded plots 
now exist. Some of them aim at the preservation of interesting very 
local species such as Podocarpus neriifolia and Mcsua ferrea in North Bengal, 
but most of them are areas of about 20 acres representative of a forest type. In. 
the Himalaya, the altitudinal range has similarly been covered systematically. 
Copies of the records have been received at the Forest Research Institute and 
Bengal has unquestionably done more to meet both letter and spirit of the 
resolution than any other province. 
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Bihar and Orissa.— No plots of the proposed type have yet been constituted 
but two sal sample plots of fine large trees have been preserved with their sur- 
rounds after their utility as sample plots had ceased with the felling for re- 
generation of the surrounding forest. Three other plots have been approved 
for preseiwation. 

Bombay. — 3 permanent plots have been selected including one of 608 acres 
in tropical 'wet evergreen and 20 acres in good moist teak. A few exceptional 
individual trees have similarly been preserved. No records have been received 
at the Forest Research Institute. 

Burma. — Soon after the-1929 Conference, a 10-acre plot of good moist teak 
with pyingado was made in North Toungoo Division. No further action has 
been reported. 

Central Provinces. — Five plots in sal forest of 5 to 65 acres, four plots each 
under an acre in teak, and one in sandal together with 50 single trees belonging 
to 16 species were listed in 1933 as being specially protected. No detailed 
records appear to exist. 

Kashmir. — Groups and areas of forest of two different types are being 
set apart in accordance with the resolution. Temple groves protected by their 
own sanctity amply meet requirements for deodar. 

N.-W. F. Province. — A plot of Quercus semecarpif olia has been laid out 
and 42 single trees of 5 species preserved. 

Madras. — Two plots have been demarcated in the wet tropical evergreen in 
1’alghai and \Y\miail divisions and proposals are under consideration for three 
plots in temperate evergreen and teak forests. 

Punjab.- - Ten plots in different forest types and localities and 31 indivi- 
dual trees have been preserved. Records are believed to have been prepared 
but copies have no! been sent to the Forest Research Institute. 

United Provinces. — No list of the plots and trees preserved has been 
received at Dehra Dun. One or more plots of sal, chir pine and deodar have 
been demarcated and perhaps others. 

Nomenclature and Classification. 

Since the 1929 Conference the descriptive title Preservation Plot has found 
fairly general acceptance and might now well be defined and standardised, as a 
demarcated area set aside in perpetuity for the preservation of the forest with 
no human interference beyond what is necessary for its protection and main- 
tenance. 

It has been pointed out that in some plots we may be more interested in 
watching the nat ural succession than in preserving the existing trees as long as 
possible and that the form of protection and maintenance required will differ 
sometimes very fundamentally in the two cases. Thus root competition from 
natural regeneration under fine old trees might kill the latter, and for protec- 
tion, preservation or destruction of regeneration or an underwood might be 
necessary if the object were to save the old trees (U. P.). Plots in which 
natural succession is the more important object might be called ecological plots 
(U. P.). This is taking the long view and is open to an objection that is fre- 
quently being put forward in (hai it adds to the variety of kinds of plot, to the 
confusion of ail who deal with thorn. For this practical reason, I recommend 
that all these plots should be included under the one head Preservation plotsi 
and where special .measures are considered to be necessary to prevent natural 
succession endangering the primary object of the plot, such measures would be 
included under the prescribed treatment ; moderate grazing and burning might 
often be permitted or even proscribed. For the maintenance of a type, though 
I should not permit tree fellings under any circumstances, I would often cat 
climbers. 

We have not yet arrived at a suitable term for single trees to be preserved 
similarly. I suggest “ Protected Trees ”. 

The 1929 Conference suggested that lists of protected trees should be 
drawn up and posted in adjoining rest houses, and printed in working plans ; 
this does not, appear to have been, done anywhere so far. It also proposed that 
the Preservation Plots should be demanded and constituted permanent 
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Experimental Plots under the Research Branch to ensure their regular inspec- 
tion, record and maintenance. This involves the filing of a copy of the record 
at the Forest Research Institute, and so far only Bengal has submitted such 
files. It is obvious that on the same grounds a copy of the list of protected 
trees should be with the Central Silviculturist. 

It may be suggested that a section be added to p. 73 of the Experimental 
Manual, Vol. I, of the Silviculture Research Manual dealing with the subject. 
The following draft is put forward for consideration : — 

I. — Preservation Plots. 

1. Number required. — The series of plots should cover the range of forest 
types in a province both climax and serai. 

2. Location .— Plots should be as accessible as possible^ 

3. Size. — The size of a plot may vary from about 1 acre upwards according 
to conditions, but should ordinarily not be less than 20 acres for a high forest 
type and preferably decidedly larger. 

4. Demarcation .— The plot should be demarcated as a standard Experi- 
mental Plot, well defined boundaries such as rivers, ridges, cleared fire lines, 
or roads being preferable ; cut lines requiring repeated clearing should be 
avoided as far as possible. 

5. Initial Record . — A file should be opened for each plot exactly as for a 
standard Experimental Plot with a situation map on Experimental Plot Form 
No. 1, and a description on Form No. 3. Entry 1, the object of the experiment, 
will be either : — 

1. To preserve the existing forest as far as possible in its present form, 

or 

2. To preserve the forest from all forms of injury and so permit the 

normal progression towards the climax form. 

Entry 14. — Details of treatment to be applied would correspondingly vary 
with the plot, but, for example, might be : — 

1. No fellings of any sort to be done ; the area will be open to grazing 

as hitherto, and will not be specially fire protected, but climbers 
will be cut wherever appearing to be likely to do significant 
damage to the timber trees. 

2. No fellings of any sort will be done ; the plot will be fire protected by 

annual burning outwards from a cleared guide line. 

Careful enumeration of the growing stock by species should be done, 
and a botanical survey would be valuable. A photograph from a 
recorded point so selected as likely to be suitable at later dates, 
would add greatly to the interest and value of the record. 

Entry 15. — Intervals and season of inspection ; might aim at a minimum 
inspection interval of 5 years as for sample plotB. 

6. Subsequent record. — What should be recorded need not be laid down ; 
the plots will undoubtedly be used for collection of information on a variety of 
points, and if not, it only requires to be checked that the plot has been main- 
tained as prescribed and that events affecting its condition and development 
have been duly reeorded, on Form 4 Subsequent history which will be opened for 
each plot. 

Note. — The list should be published in the Working plan concerned. 

6. Numbering. — A single series of arabic numerals for the province. 

(Bihar & Orissa prefer divisional series, but the plots really are provincial.) 

II. — Protected Trees. 

1. Demarcation. — The trees for their protection require to be indicated 
without injury or disfigurement. An inscribed wooden board of resistant 
timber or timber treated with preservative may be nailed on without harm. 
Paint or coaltar bands or marks are disfigurements to be avoided. 

2. Initial Record . — The trees should be allocated numbers in a single series 

for each division, all species together. Experimental Plot Form 3 should be 
opened for each tree but groups of trees could be dealt with on one form. The 
list for each division could conveniently be maintained in Experimental Plot 
Form 6*. Girth or diameter at a fixed height should be recorded and a photo- 
graph^ 

•C. P. has suggested special simplified forms. 


UFBI 



264 


Item 22. J 

3. Subsequent Record . — The girth or diameter should he remeasured at 
inspections not less than 1 year or more than 5 years’ interval and any event 
affecting the growth or vigour of the tree recorded. 

m — Tiie list siiouid be printed in the working pian concerned. 


Note on Preservation Plots by E. C. Mqbbs. 

In the last Silvicultural Conference in 1929, the Central Silviculturist men- 
tioned that “ Nature Preserves ” and similar areas have to be intelligently 
looked after. Since, however, the looking after has to be done not by one person 
for a long period of time, but by a succession of officers, each for a comparatively 
short period of time, it appears necessary to arrive at some general concensus 
of opinion as to whal general principles the looking after shall follow. 

in the first place, I think we should distinguish two distinct sets of plots — 
firstly, thu.->e in which we are preserving some particular trees, and secondly, 
those in which we are preserving a type of forest. In the first case, it is obvious 
that we must do whatever is necessary to preserve the existing trees as long as 
possible. This will involve climber cutting, removal of any dead trees from 
which insects or disease might spread, and everything that is involved in the 
term “ protection ”. A point (hat perhaps might be overlooked is the question 
of root competition. In Garhwal division in the United Provinces we have a 
chir ( Pinu's longifolia) preservation plot, to save some fine old trees. They 
form a very open overwood, beneath which are patches of chir regeneration, now 
mostly in the tall sapling and pole stage, from 2 to 6 feet girth. It would be 
centuries almost before these trees would ever reach the size of the old trees 
being preserved, hut in the meantime it appears quite feasible that the root 
competition of this developing regeneration might easily have an adverse effect 
on the older frees, two of which have actually died since the plot was laid out 
two years ago. Normally the big trees would be removed for the sake of the 
regeneration. "Would the “ looking after ” of the big trees include the removal 
of the regeneral ion, and if so, what general principles should be followed ? 

In the second case, where we wish to preserve a type of forest, it is necessary 
to decide in the first place, whether we wish Ihe type to remain as it is, with the 
present distribution of species, or whether we wish to study the progress of 
natural succession From the scientific point of view, it would be very interest- 
ing to have a few plots which would be left to develop naturally. These might 
be termed “ Ecological Plots ”, as distinct from Preservation Plots. In these 
I would suggest that only essential tending operations, such as climber cuttings 
and removal of dead trees be carried out. and if sufficient area is available, it. 
would be interesting to have a small control area in which even these operations 
were not done. It would thus be useful to have some sal ecological plots, defi- 
nitely protected and allowed to change to evergreen forest to see what is the 
ultimate climax. On the other hand, where it is desired to preserve a type of 
sal forest as such, the plot would be termed a preservation plot, and would hot 
be given such slrict protection as would involve a change of type, and the treat- 
ment might involve grazing and occasional burning or removal of mis cellaneous 
species, together with thinnings among the principal species from time to time. 

It is suggested, therefore, that we distinguish first of all ecological plots 
from preservation plots, and lhat we then divide the preservation plots into 
(a) those where we are preserving cert ain individual trees, and (b) those where 
we are preserving a forest type, and that for these three sorts of plots some 
general principles of management be laid down. 


Report of Debate. 

On the opening day of the Conference, the President made the following 
announcement : — 

“ With reference to this item, I should like to bring to your notice that this 
question was considered by a committee in London dealing with the preservation 
of the fauna and the flora in Africa, and it was suggested therein that what 
was called the strict nature of the preserve should be improved and that forest 
operations should not be carried into these preserves in which the flora should 
remain as it was and as nature intended it to be. This matter will come utf 
again at a similar conference on the preservation of wild life which will be held 
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in Delhi on the 28th of January next, which is being convened by the Govern- 
ment of India. In dealing with this item you will have to remember the desire 
of the international committee which assembled in London regarding having 
really good plots of virgin forests kept in perpetuity.” 

Mr. Champion : Opinion was unanimous at the last conference when we 
decided on a line of action which has been followed to a very , considerable 
extent in the last five years. You will see from my summary that in all pro- 
vinces, — including Kashmir -which was the only Indian State represented — action 
has been taken. A good deal of initial work having been done, we shall be 
obliged further to consider a point which was brought up at the last conference 
but left for later consideration, that is the further maintenance of the plots. In 
particular, what work are we to do to ensure that these areas of forest that we 
have selected for preservation are as far as possible uninterfered with, and how 
are we to do it, and when should we do it 1 I mentioned when I introduced this 
subject that other countries have met the same difficulty, and the position may 
be summed up to the effect that we cannot leave these preserves entirely to 
themselves. Some amount of care, possibly interference, is necessary. Atten- 
tion has been drawn to the point that in fact there are two classes of f<; rests in 
question, those which the ecologisls would call sera] stages or preclimaxes to 
the local climatic climax, and the actual climatic climaxes themselves. A climax 
type should be capable of looking after itself — that is implied in the definition 
of a climax type — but many of our forests at present are of the other class. 
Quite a lot of them have been to the climax and have been pushed back, parti- 
cularly as regards undergrowth, directly or indirectly hv human agency. Many 
of our forests which appear to be climax are not truly so and depend for their 
very existence on the annual burning which is directly or indirectly tied up with 
grazing. We shall then have to decide for our plots whether we wish to main- 
tain them as they are, or whether we wish them to follow the natural course of 
events in future. We did think of this Iasi time when we specifically mentioned 
the opportunities some of these plots would offer to study the natural succes- 
sion. The suggestion from the U. P. is that it is necessary from the start 
to differentiate these two types, prescribe different treatments for them, and 
actually give them different names, restricting the term preservation plot to 
those which we wish to maintain in their present condition. It was pointed' out 
that if we wish to maintain an area of forest with exceptionally fine trees on 
them, we might possibly have to lake special steps since inaction is liable to be 
followed by the death of the old trees earlier than is unavoidable. T think there 
probably will be quite a number ,of leases where this is definitely a possibility 1 
and we shall have to prescribe a treatment which will retard progression. Ordi- 
narily, this would simply mean that we would have to allow those influences to 
continue or come into play which have hitherto done this, for example, burping 
and grazing. On the other hand, if we want to follow natural progression, we 
shall have to exclude all possible forms of interference such as burning, grazing 
and all fonns of fellings. 

Should wo cut heavy climbers on these plots or not ? If we are aiming at 
the preservation of particular trees includin' 1, single trees such as the one we were 
shown yesterday (the sal tree dedicated to Professor Troup), the climbers must 
usually be cut. This will generally be found desirable. T think, in areas which 
have been selected as representing the finest growth of a particular species or 
dominant association. I am. therefore, of opinion that in the ease of each indi- 
vidual plot it should be decided at the time the plot is laid out what the object 
in view is. We have already agreed that such plots should be constituted and 
we have agreed to include them among our research plots and there are special 
provisions on our standard record forms for noting down what particular treat- 
ment should be applied. 

I am strongly of opinion that these plots are a provincial concern. The re- 
search officers are in the first place onlv the agents of the provinces in carrying 
out the necessary field work. Therefore, when, the forest officers of a province 
decide that it is desirable to have such a plot in a given fore«t. suggestions are 
usually made as to where it can he found. The research officer may or may 
not be asked to select the plots but be will be asked to do the initial work of 
demarentiou. e + o. When this decision is reached, at the same time the same 
authority should deride what the obieet in view is. and in consultation with the 
research staff should also decide what the best treatment is to attain the object 
in view. 
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The question of nomenclature arises. We did not actually reach a deci- 
sion at the last conference. But in the meantime the term preservation plot 
has crystallised out, and I do not think we can do any better. X should like to 
recommend that we accept that term for both the kinds of plots I have men- 
tioned. Even though it is stretching the meaning of the word ‘ preservation ’, 
the term is elastic enough to include both. Details of recording can, I think, 
safely bo left to the research staff who have to maintain them. I do not, there- 
fore, propose to make any further references to the details which are given at 
the end of my notes. 

Before I leave the subject of preservation plots. I should like to draw atten- 
tion to the very unequal action taken in the different provinces on the subject. 
The only province that has done anything reallv systematically is Bengal who 
definitely set out to see what forest types they have, which of them are worth 
preserving, and where suitable plots could he obtained. The developments else- 
where have been very unsystematic. Now, if this thing is to be done, it should 
be done properly and systematically with a very definite idea of what the ulti- 
mate object is, and T think the Bengal example is one to follow. The only other 
point that requires to be settled is whether one plot is enough for a province or 
whether a plot should be put in each tract or division. I think onr immediate 
aim should bo to have one good plot at least of each type. I think it is more 
than likely that in the course of time these plots will be appreciated as in 
Europe, and there will be a demand for plots at least of the more outstanding 
types in more than one locality. It is obvious that the object, served is somewhat 
different in the two cases. Perhaps the aesthetic side is more important than 
the scientific in most countries ; the aesthetic side has been developed with the 
passage of time and this will probably happen in India too. So let ns have a 
scheme covering the ground and leave the rest to natural development. 


Turning now to Protected Trees — T recommend this term for general use — 
I would like to emphasise the importance of avoiding all disfigurement of the 
trees which we wish to preserve. Tf label there mnst he, let us see that it is not 
too conspicuous. Obviously some form of demarcation has to he done. Tf it 
is too inconspicuous on the ground to those working in the forest, damage will 
be done. Tt seems to me that it ought to he possible to devise means of attain- 
ing both objectives satisfactorily. T have seen examples in the Central Pro- 
vtnces.whore an officer had selected quite a large number of fine trees for pre- 
servation. a very satisfactory step, hut most of them had been disfigured by 
large coal-tar bands and numbers printed on them. Support to mv proposals 
was general last time, and T am confident that T shall find the same support for 
a resolution in some such terms as the draft T put before you. 

Mr Trevor : All T have to do is to tell you that this subject is sure to be 
brought up at a conference which is being convened by the Government of Tndia 
m Delhi on the 28th of January to discuss the preservation of wild life, and if 
T am asked to speak on the subject, T shall inform the conference that this matter 
has been in the hands of the Forest Department for the last 10 years and that a 
■>egmning has been made. At the same time T would ask all of you on return 
to your provinces to see that this question is really properlv attended to. 
Keeontlv T was on tour in Madras quite near an accessible rest house and T went 
through a most beautiful area of tropical rain forest, the first T had had the 
opportunity of seeing, and 1 hoped to find it had been made a preservation plot. 
But T was given to understand that it was not a preservation plot, but that it 
was included m the working plan, and all the finest trees carried largo black 
numbers which did not improve the appearance of the forest. Now that was 
an idea! place to make a preservation plot. It was of verv little monetary value 
and it was one of the few easily accessible places in India where a forest officer 
can go out m the evening and see a tropical rain forest. I think we ought to 
do considerably more m this line, otherwise we shall he accused bv our suc- 
cessors of being ^ andals and of having done nothing to preserve the forests 

S*"j«7 «"»«•** ”7 *»>W. T hope' considerably mora nta 
tion wil! he paid to this question in the future than has beep in the past. 

Mr. 8mvth.es : T should like to add a note. We have got a game ’ sane 
friary of 1-0 sq. miles already in being, and it is going to he converted into a 

overTnd isTn he r 5, at WC hnv< \l°° «««*" of forest which may not he felled 
over and is to he one of the preservation nlots. So there we shall have the com- 
bination of the preservation of game and the natural flora. 

Mr. Champion : I consider that an ideal arrangement. 
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flteo} S3. 


Mixture of Species in Plantations. 

Notes were received from Bengal, Madras, Assam, Bombay and the Punjab 
(see below). The debate was opened by Mr. C. K. Homfbay (Bengal) and 
after an interesting debate in which the leading part was taken by Mr. Smythies, 
who descrilK'd recent developments with mixed lines in the United Provinces, 
and Messrs. Laurie, Howakd and Trevor, the following resolution was pro- 
posed by Mr. C. K. Homfbay, seconded by Mr. Purkayastha (Assam) and 
passed by the Conference. 


RESOLUTION ON ITEM 23. 

Resolved that — 

This Conference recognises the importance, of raising mixtures in planta- 
tions and is of the opinion that it may he undesirable to raise pure plantations 
of Species that do not prow pure in nature. Experiments should he carried out 
to this effect. 

Sporadic attempts with experiments have been made in the past, hut have 
usually failed owing to the Inch of 'knowledge of the. silviculture of the species con- 
cerned. It is therefore suggested that the Central Silviculturist should issue, a 
bulletin dealina with, the subject, on the lines of Bulletin No. 78 of 1982 ( Problems 
of teak plantations), giving past work and experience in India, and also giving the. 
different methods in vogue in Europe and other countries with suggestions for 
their application to Indian conditions. 


(i) Madras. — There are no new developments to report. The mixture, 
(so-called), of teak and mahogany on poor laterite areas in teak plantations at 
Nilambur formed forty years ago by planting mahogany trees spaced 50 feet 
bv 50 feet in the teak plantations has resulted in these mahogany trees taking 
charge and forming immense branchy crowns suppressing all the teak and 
other species round them. Mahogany is obviously not a suitable species for 
an intimate mixture with teak on such areas as it grows so much faster and 
suppresses it badly. 


At Mount Stuart, attempts to grow rosewood in mixture with teak in strips 
of varying widths were a failure. The rosewood was badly browsed from 
the start, and attempts to preserve it by allowing the weeds lo'cover it up soon 
led to its almost complete extermination. The effect of these strips on the 
teak was also very bad. Not only were large persistent side branches formed 
early in the life of the plantation but the rosewood strips proved to be a 
source of infection for climbers and weeds which spread into the teak strips 
and necessitated expensive cleanings. It appears necessary for the successful 
establishment of a mixture by alternate strips that the species used should 
grow at approximately the same rate. (Strips wore 1 to 30 plants wide— 


More hopeful results have been obtained by the method started bv Mr 
T. A. Whitehead of sowing rosewood seed at the’ same stake when making teak- 
plantations. The operation only costs about Re. 1-12-0 per acre extra and 
the rosewood plants get tended along with the teak without any extra cost 
Much of the rosewood disappears,— probably about 60 to 75 per cent of it but, 
what remains grows fairly happily along with the teak and after three years 
may be from a quarter to more than half the height of the teak. The idea is 
that one should he able to favour the rosewood and regulate the mixture as 
one likes at the time of thinning. Pt procarpus marsnpium has also been in 
trodueed in the same way but the results are not so hopeful It has been 
suggested that a better way of introducing rosewood would be to plant stumps 
in quincunx— m between alternate rows, i. e „ 1 rosewood stump to 4 teak stumps 
The advantage would be a much more even distribution of the rosewood It 
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might he a little more trouble in staking and tending, and would cost, slightly 
more but it would be much more certain in results as the rosewood would 
compete less until the teak both above and below ground, and would still get 
overhead light, at the time when most of it disappears, namely the third to 
fourth year. Stumping is also more reliable and gives faster growth of rose- 
wood from the start. 

It is noticeable that the rosewood raised in intimate mixture with teak by 
sowing at the same stake does not suffer from browsing appreciably. Whether 
this comparative immunity would also be enjoyed by rosewood planted in 
quincunx in the open between the rows of teak remains to be seen. 

Attempts to raise mixtures of teak and Artocarpus hirsuta at Mount 
Stuart were made for a number of years but were all unsuccessful, the 
Artocarpus dying out in the hot weather. Similar attempts were made at 
Kannoth where success was attained in one corner of a compartment over a 
small area in an old plantation (1877). Both species occupy the top storey but 
the Artocarpus has developed larger crowns than the teak and has a greater 
girth. The crowns of the Artocarpus are mostly just below the teak crowns 
and the mixture is evidently a suitable one. The difficulty is usually in getting 
the Artocarpus established. Tt appears to require a certain amount of shade 
in the hot weather when vonng which the teak does not give it, and only in a 
very humid climate like kannoth has it been successful, and even there only 
over a portion of the area planted. — M. V. Laurie. 

(ii) Assam. — Tn certain places where mixture of Tcrminalia myriocarpa 
and Lagcrstroemia flos-reginae were tried in alternate lines, the mixture has 
ultimately ended in a pure crop of Terminal i-a myriocarpa which is more fast 
growing than Laoerstroemia flos-reginar in the early stage. Mixture of 
Lagcrstroemia flos-reginae with Mcsua ferrea as an underwood promises to he 
a success — the latter being a dense shade hearer, but sufficient experience has yet 
to be gained before coming to any final conclusion. — C. Purkayastha. 

(Hi) Bombay . — Attempts to find suitable species for mixture with teak in 
plantations have been abandoned, as none of those tried have proved satis- 
factory. Attention is now concentrated on adjusting cleaning and thinning 
technique so as to obtain a sufficient under-storey of species which regenerate 
themselves naturally. In other words no attempt is now made in the planta- 
tions to obtain any money-crop except teak. The subsidiary species are en- 
couraged simply for their value in soil protection and improvement and are 
always sacrificed if they threaten to interfere with the growth of the teak. 

A pair of sample plots have been laid out for the study of relative incre- 
ment of a teak plantation kept absolutely pure as compared with one in which 
a natural under-storey of other species (in this case Xylia xylocarpa) has been 
kept.- -L. A. Garland. 

(iv) Punjab.--h\ the irrigated plantations of the Punjab, mixtures of 
shisham ( Dalbergia sissoo) with mulberry and Eucalyptus species have been 
tried on a large scale. At Chichawatni in 1929-30, mulberry and shisham 
stumps (root and shoot cuttings) were put out in alternate trenches as well 
as in alternate patches over a large area. Some of the mulberry cuttings died 
but were replaced, and the whole area was well irrigated. Although 60 per 
cent, success was obtained at the close of the irrigation season, a very large 
number of mulberry cuttings were killed by frost during January 1930.. This 
time the failures were replaced by shisham cuttings and the number of mulberry 
eur\ ivors are so few that the crop can hardlv he called a real mixture of the 
two species. A second attempt during 1932-33 having similarly failed, the idea 
of growing these species in the open has been given up. 
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The mulberry however is introducing itself naturally, through seed carried 
by water or disseminated by birds, under shisham trees thus forming an under- 
storey, which forms a mixture of. great value, economically and ecologically, 
in the second rotation. Where the natural spread is slow or deficient, the 
mulberry is being introduced artificially. Experiments carried out at Khanewal 
have shown that direct sowings of mulberry in lines or patches along the berm 
of trenches do not succeed while stump planting under a thinned shisham 
crop is very successful and is now the usual method adopted. The cuttings 
sprout under the heaviest shade but the growth remains restricted. Best 
results have been obtained by introducing mulberry in 1 to 3 year old shisham 
or farash ( Tamarix artieulata) crops. 

Mixture with Eucalyptus ro strut, a has mostly been tried at Changa Manga. 
It is grown in bottomless pots, carried to the site and planted entire. In one 
compartment Eucalyptus was planted 15' apart with 3 shisham cuttings in 
botween and mulberry has come up naturally. The two latter species, shisham 
and mulberry, form the lower storey. Although the Eucalyptus are 15' apart, 
the shisham does not stand even this much shade and is not putting on good 
growth. A thinning has now been carried out to space the Eucalyptus 3ff apart 
and what effect this will have on the under-storey remains to be seen. 

The Eucalyptus have also been planted 5', 8' and Iff apart. Shisham in 
such areas is rare and the under-storey of mulberry has suffered only under 
the closely spaced Eucalyptus , 5' apart. 

As Eucalyptus plants require constant weeding and are much damaged by 
white ants, their cultivation has not been extended to other plantations, parti- 
cularly as their economic utility has not yet been determined. — Pratap Srngh. 


Note written for the Silviculturist, Bengal, by the Silviculturist, Forest Research 

Institute. 

The feeling against pure plantations has originated in Europe primarily 
on the instances of pure spruce and pure oak. Most of the pure spruce has been 
raised by planting on clear fellings or old fields, etc., and there are unquestion- 
ably a series of contributory factors at least partly accounting for recorded un- 
satisfactory development. For example, spruce was not the species occurring 
naturally, often not even indigenous, seed of unsuitable strain was often used, 
afforestation of old fields and pastures nearly always gives difficulties whatever 
species or mixture is used, and so on. Excellent natural pure spruce forests 
exist and regenerate well to spruce. Moreover, results with spruce with its 
exceptionally flat rooting system and heavy slowly decaying humus building 
habit, are not safely extended to other species. Oak is the stock example of 
the pronounced light domander requiring an under-storey or admixture of a soil 
improving species and clear instances undoubtely occur where the introduction 
of beech has worked favourably in all respects. It has however also been shewn 
that this good effect is not universal, but that under different soil and climatic 
conditions, the introduction of beech can react unfavourably on the oak. 

In warmer countries, the example of teak is quoted, but the few clear cases 
of deterioration in pure crops appear quite possibly ascribable to details of 
treatment which can 1*? corrected and extensive experiments with mixtures in 
Java have failed to reveal any advantage whatsoever to the teak. For sal there 
are perhaps indications that regeneration may be facilitated by an admixture of 
other species, but none that the growth of the sal is helped. With other species 
we have instances where pure plantations have started well and then fallen off 
or even been lost from insects or quadrupeds, from fungi or uncertain physiolo- 
gical causes, and it is really these instances which necessitate closer study of 
the raising of mixtures. There is, in addition, a call for the combination of 
quick growing softwoods which can be grown on a short rotation with more 
valuable but slower timber species which might be met better bv raising mixed 
plantations than pure ones. . * K 

Past experience in India. — This is largely a record of failure 
few instances may make a good showing. The two chief causes of 
they have been so influential that it is hardly necessary to lool ‘ 
been 

(t) Lack of adequate knowledge of the silviculture of the 
(it) Lack of continuity of treatment after the initial stages. 
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As a rule one of the species tried in experimental mixtures has been oiie 
long and extensively used, so that raising it in plantation is a routine matter 
and successful, whilst the others have been species previously not or very little 
used, or only tried on a small scale ; consequently, failure is not surprising. 
Commonly, too, the ground suitable for the well-known species is recognised, 
but not that for its intended associates. 

Immediately a mixture is established on the ground, questions of tending 
arise and a clear cut policy must be decided on from the earliest stages dealing 
with such points as the proportions of the species desired in the final crop, 
whether a species is to be specially freed to keep it in the upper canopy, whether 
mixture bv groups or single trees is required and so on. Otherwise vigorous 
stems of a possibly less valuable species get cut to free less vigorous ones of 
another species and often later on the latter in turn are cut as of poor quality 
and competing with promising stems of the former. 

It is therefore a sine-qua-non for raising mixed plantation on any but the 
smallest experimental scale, that we must be able to guarantee good stocking 
from the start with all species used, and we must know their approximate rates 
of growth in the all important early years. Later development in height will 
often not proceed exactly according to prediction from development in pure 
plantation, but a fair knowledge of natural cleaning and shade enduring power 
is also essential. 

The practice of sowing or planting a mixture of a number of species without 
prior knowledge of their artificial regeneration in the hope that something will 
grow is thoroughly unscientific and if it is sometimes successful, no credit is 
due. Again, in a general way, experience with two species mixtures should 
ordinarily precede experiments with 3 or more species mixtures, though some- 
times these need be no more complicated as in the methods to be described. 

It has also to be realised that even in two-storeyed high forest, one does 
not grow two trees in the place of one and that too much cannot be expected and 
certainly will not bo obtained, from the lower storey if the upper is maintained 
as it would be in a pure crop. 


METHODS OF MIXTURE IN PLANTATIONS. 

A. Two species mixtures. — (Patch sowings may be read for plants throughout.) 

(1) Mixed line sowings. — Satisfactory results appear to have sometimes 
been attained where the major species has got well away and the secondary has 
filled up gaps where the former cannot grow well, or has remained more or less 
below the main canopy. Where both species have started fairly well, any 
trouble encountered has usually been due to vacillating policy in thinning' or to 
failed attempts to hold back the more vigorous species for the benefit of the less 
vigorous. Given a definite policy to encourage species 2 in definite groups 
where it is doing well and can (at least with little help) hold its own against 
species 1, the method is a promising one, combining the advantages of both pure 
and mixed plantations and more fully utilising the locality. Where 2 is defi 
nitely slower than 1 it is only possible to retain it, if it is at least a i shade 
bearer and it can only form a lower storey to I : attempts to draw it up must 
be expected to fail. Where even growth is obtained and thinnings are con- 
sistently done on stem and crown form regardless of species (except in cases 
of uncertainty when a specified species would be favoured) a satisfactory mix- 
ture may result. Optimum proportions in the mixed seed can only lie deter- 
mined by experiment and results with a given mixture will probably varv with 
density of showing, year and soil. As a rule sowings should not be very 'dense! 

(2) Alternate plants. — This is the same as method (3) except for spacimr 

? 1 fj 1 i f whether the species are < stepped ' i„ adgjining K of 

rSodTefis ’ “ d lf ° ne 8pe '“ ’ ?reaU5 ’ similarity 

J 3 } i 11 '™"*' Past experience has shewn that success is exceptional 

111111 ^ ce P t a l l e ™ spec : ies 1 ls a faster growing major 
l O 2 species, 2 being a minor species subordinate to 1 and 

, V ~ " * beeomin ff topped by it to a varying extent. Failures are 

mostly the result of the suppression of one species beyond recovery before firof 
thinning or are ascnbable to vacillating thinning policy favouring now one 
now the other species. 6 116 
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Unless species 2 is a fairly B'" / xl shade bearer it will soon be suppressed and 
lost ; if it is good shade bearer, it may ultimately form a satisfactory second 
storey but it usually more or less drops out in the dense young pole stage of 
1, no reasonable heaviness of thinning serving to retain it. Species 1 is thinned 
virtually regardless of 2 which tends to he thinned naturally by suppression 
except where there is a gap in the canopy. Rather closer spacing may be ad- 
visable if required to keep 1 clean. 

It is possible that with species 1 and 2 both light demanders of not very 
different rate of growth, better results might be obtained were it the prescribed 
policy to differentiate more or less pure groups in the course of thinning. 
Where the rather slower growing species appeared to be at its strongest, the 
thinning would concentrate on the other and so release pure groups where they 
were most likely to hold their own. On this method the edges of the groups 
are. least, likely to give trouble. Continuity of treatment would he a mre-qna-non 
to success. This method tends to load to nn irregular form of methods (5) or 
(6), q. v. 

(4) Alternate groups of lines (strips). — 2 j 1 1 1 ( 222 1 1 1 1 ] 2 . . . — The object 
here is to check the tendency of the quicker growing species to suppress the 
slower. The central parts of each strip grow up evenly as in a pure plantation 
and at least a central line should survive to the final crop. The marginal lines 
can be left to fight it out, the thinnings along them aiming at keeping the best 
shaped stems of either species but always subordinating them to the good of 
the central lines. The number of lines in a strip may be varied within wide 
Until s depending on the species in queslion and the desired proportions in the 
later stages, of growth. If there is an oven moderately marked difference in rate 
of growth, it must he accepted that the inlgo trees of the quick strips will he of 
had shape and will spread over and more or less suppress the edges of the slow 
strips with resultant loss in clean timber volume and quite likolv in total volume 
also. The method cannot bo recommended under these conditions undess 1 is 
a shade hearer and definitely slower than 2. when it, mnv he represented bv fewer 
lines and the function of under-storev dofwHoly allotted to it. Thus there might 
he 6 — 10 lines of 2 alternating with 2-3 of 1 . 

(5) Alternate plots. — The plols might be of varying size but, probably not 

12 12 12 less than 5 X fi plants nor more than 10 X 10 go as to 
? o ? o ? o ?1Vf ‘ a f‘' n " r1v intimate mixture at the end. The under- 
3 - 1 - Mm* idea is much as in f4) to give the final yield trees 

the uniformity of environment which leads to the formation of straight clean 
timber and the same considerations would apply to the thinnings. A diagram 
will however shew twice as great a length of manna ns for the strips and the 
only counteracting advantage is the avoidance of the continuity of the strips 
unfavourable with exposure to some forms of injury. The proportion of the 
species may be varied by having two or three diagonal rows of plots of 2 to 
one of J.. 


1 2 
3 1 
1 2 
1 1 


On the whole, the method seems to possess no real advantage over (4) and 
is not so simple and it is only recommended where experience has shewn that 
strips are dangerous. 

(6) Single plots . — Plots of species 2 of selected size and frequency intro- 
duced in an otherwise pure crop of 1. The plots of 2 
may be of any size from 5 X 5 plants up to 20 X 20 
after which pure crop conditions ' would prevail, and 
similarly they would not he separated by more than 5 
to 20 plants of 3. Three possibilities occur according as to the growth of species 
2 =,>, or < than that of 3. If 2 is definitely slower than 3, it must be at, least 
a l shade bearer and should be less valuable, in fact the method chiefly commends 
itself for introducing u soil improving species which may spread under the 
oanopy of 1. With approximate equality in growth the method is a good one 
for introducing a proportion of a second species under conditions which en- 
courage natural cleaning. If 2 grows faster than 1, there is the disadvantage 
of a large periphery to reduce which the groups should he larger. The extreme 
case of single plants of a second species, possibly specially favoured all their 
life, can only be considered with a very complete knowledge of the development 
of both species. 

B. Mixtures of more than two species. 

It may be taken that at least one species is a shade or at least a 4 shade 
hearer not intended to occupy any significant part of the main canopy. * 

LlTTfT 
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(7) Mixed line, somngs of several species. — No new point arises beyond 
method (1). Tf species 1 definitely exceeds the others in importance, thinnings 
may be done entirely to its benefit, leaving 2, 3 to occnpv chance gaps and form 
an nnderwood, bnt ordinarily the treatment, described under method (1) wonld 
be followed, and groups of species 2 or 3 kept where they shewed clear signs 
of promise, less satisfactory trees of species 1 being removed in their favour : 
this policy wonld have to be laid down and adhered to. Any species intended 
as nnderwood should be specified as snob and others not removed to get it up. 


(8) Alternating plants of several species. — Proportions can be varied at 
12 3 2 12 3 2 12 3, etc. will with due consideration to known relative rates of 
3212 3 212321' growth. Further considerations are exactly as for (9), 
q. v. The lay-out is rather too complicated for most taungyas. 


(9) Alternating lines of several species --Vo rv varied arrangements are 

(n) 12 3 2 12 3 possible. H>e ordinary case being probably (b) with 50 

i ?, 1 o , o t per cent, of one species and 50 per cent, distributed among 
(b) 2 13 12 13, etc. 


2131213 

the remainder The latter mav he various light domanders and the former a 
shadebenrer to form an under-storev, or the 50 per rent, may he a qniek grow- 
ing light demapder, perhaps to he removed earlv, and the rest slower timber 
trees to take their place in time. 

HOI Alternative} groups of lines of several species. — The same considera- 
tions apply as to the 2 species mixture, and the intention wonld he to vary 
either the ultimate dominant, or less often the under-storev. The method 
appears promising for the former purpose as tin* two or more species are helped 
to same extent from too severe competition in the early stages if they ore grown 
in separate strips. 


(11) Alternate, plots of several s peril \ — The point is again the creation 
12 13 12 13 of mixture in the ultimate upper caropy and wonld in 
21312131 practice be In'- single trees or quite small groups of 

131 2 1, 312 3 — 5 trees dominating and filled out hv a lower second- 

ary species. There appears to he no advantage over method HO) which is 
simpler except where pure strips are particularly liable to be damaged. 


(12) Single plots of several species. — This amounts to groups of two or 
more species scattered in a plantation primarily of one ‘merles. The groups 
must he able to take care of themselves as thev have a large periphery and 
would be of trees definitely unsuited for growth ip extensive pure crop, or 
species exposed to risks necessitating scattering. Single trees are rarely 
advisable and large groups give pur' 1 plantation conditions. 

Choice of method. fL. I). — light-demander ; 8. B v =r~ shade bearer.) 

A. L. T). with S. B. — Mixed line sowings arc possible, hut competition is 
usually so severe, that the 8. B will often be lost unless definitely aided in 
the thinnings and nothing more than a thin irregularly scattered underwood 
will result unless the B. T). is bent fnirlv heavily thinned in the first 2 or 3 
decades. Alternate lines are more promising but in many instances not al- 
together satisfactory. If the T/. T>. develops rapidly and cleans itself well, 
enough of the 8. B. should survive to give a fair under-storev. hut with many 
species it is necessary to reduce the space between the lines to ensure good 
stem form and the 8. B. linos suffer accordingly. Alternate groups of lines 
with wider. strips of the B. D. than the* 8 B appear promising, alternate plots 
less so. Single plots of B. D. among 8. B. have much to recommend them 
where a good saleable S. B. is available whilst the converse case of single plolR 
of S. B. among the B. h). is probably the best way of introducing a soil improv- 
ing underwood, the plots being large enough to ensure good development and 
natural spread taking place later on as the L. Th crop opens up. 

B. Two light -demanders.—M ixed line sowings will usually result in the 
early dominance of the quicker species, but provided the difference in rate of 
growth is not too great, very early thinning freeing the desired proportion of 
the slower one, may remedy this. Not rarelv. however, it will be found impos- 
sible to maintain an intimate mixture in this way and sound silviculture will 
only favour groups of the slower species where there are good indications that 

•ii i 10R f )on ^ an ^ hold its own. Alternate lines present the same problems 
with the same suggested solution. Tn both methods, marked difference in the 
rate Of growth can only result in the complete domination of the area by the 
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quicker specieB. Alternate groups of lines will give the slower species a better 
chance and provided the strips are wide enough the final crops should include 
well grown trees of both species in proportions dependent on their crown 
form and the relative width of the strips. Too marked a difference in rate of 
growth will be worse in its consequences than with the previous methods con- 
sidered, the marginal trees of the quicker species spreading far over the inter- 
vening strips. With the usual 6' spacing between lines and a final crop of 
120- 150 trees per acre, three lines would drop more or less to one, and it would 
be probably better to start with rather more lines say not less than 5 ; it would 
also usually be preferred to have more of one species and this would be more 
safely done by increasing the number of lines than favouring it in thinning at 
the junctions. Without substantial reasons for expecting fairly equal growth 
to a height of 20 feet or so, the method cannot be recommended. 

Alternate plots only offer the possible advantage of rather more intimate 
mixture and should not be attempted except with species known to develop 
fairly equally. 

Single plots mechanically distributed have no advantage over strips unless 
they are wider and so have less periphery per unit area. If a relatively small 
proportion of a second species is desired, this is probably the best method of 
introduction. The real advantage of the method lies in the possibility of 
selecting patches of soil less suited to the chief species. Shape is of no im- 
portance though the periphery should not be unduly long. Size might vary 
from 50 trees to 100 or more but beyond about 150 pure crop conditions would 
arise, just as they would for the chief Species if the groups are only few and 
far between. This selection of soil calls for experience but often gets over 
the difficulty of inequality of height growth. 

C. Two shade bearers. — The same considerations hold as for B, but are 
less influential owing to the greater resistance of S. B.’s. 


D. Two or more L. U.’s with 1 S. B.~ -This mixture in its practical aspect 
as in its theoretical is a direct combination of A and B. Tending of mixed 
line sowings will accordingly be very difficult and alternate plants on lines 
likewise, the most likely line mixture being alternate lines of the S. B., the L 1) 
being grouped in threes to eights. Blots of L. D.’s with the S. B. in alternate 
linos tJu ought) ui nu^hi be worth trifil ns rnthor less likely to give trouble at 
f “ ij : 1 tile junctions than alternate plots of the 2 L. D.’b only. 

1 3 1 i 1 1 As il variant, the L. l).’s might, be separated by 1 or 2 

2 2 2 3 3 3 the loading on to the single plot method which 

i J ;i l 1 3 a good deal to recommend it, the L. D.’s constitut- 


ing the plots in a matrix of S. B. provided the latter is a species of some value. 


E. Two or more S. B.'s with l Jj. I).— Here the L. D. would probably be 
intended to give an early return and the S. B.’s to carry on as the final crop. 
As single L. 1). trees so rarely develop satisfactorily, it would be best to distri- 
bute them in small groups through the mixture of S. B.’s which as seen above 
would probably best be raised on the groups of lines methods with relatively 
few lines in a group. 


Age difference . — Accepting the position that, regeneration work must be 
completed in 2 or 3 seasons, considerable help may be given to a species in a 
mixture by earlier sowing or planting or by the use of larger transplants. 
The usual suggestion is to “introduce the more slowly growing species first to 
get it well established before it is shaded by or lias to complete with the 
quicker growing and this procedure can he recommended. The opposite pro- 
cedure has been suggested for 8. B. -f L. ]). mixture with a marked difference 
in growth, on the ground that the Ji. 1). gets up quickly and a higher canopy ig 
less harmful to the S. B. than a low one : it, would appear that this could only 
be applicable with such an exceptionally quick and light species such as Alnm. 

Examples suggested by Bengal officers. 


Shorea and Cedrela. 

■Skorea and Michelia (1). 

Michelia and Chichrasia. 

Bischofia (2). 

Anioora. 

Cedrela. 

Chickrassia with 
Duabanga and 
Tenmmalia myriocarpa ( 3 ). 


Gmelina and Cedrela. 

Lagerstroemia. 
Alnm and Michelia (4). 

Quercus spp. 
Castanopsis. 

Machilus spp. 
Bucklandia (5). 
Cryptomeria. 



274 


Item 

('inn am omum and Bischofia. 

Ceeidodaphne. 

Acrocarpus and Cedrela. 

„ Chickrassia. 

Terminalia and Chickrassia. 

myriocarpa C edrela. 

Polyalthia. 

Cedrela and Lagcrstroemia. 

„ Sivictenia. 

Lagcrstroemia with 
Bischofia. 

Chickrassia and Sivictenia 
Lagcrstroemia and Bischofia 
Bumbax and Cedrela. 

Dalbergia and Cedrela (G) 
and Anthocephalus. 

Notes. 

(1) Unsatisfactory when single trees planted in gaps in sal lines, 

(2) Not satisfactory (0. K. H.). 

(3) A good result at Samsingh, the champ being a bit behind but healthy at 12 

years. 

(4) Looks promising up to 4-5 years (C. K. H.). 

(f>) Good a! Batasi. 

ffi) Fair at fieliti at 3 years. 

Selections recommended leg Centra l Silviculturist for trial. 

Shorea. — I do not consider admixture necessary provided the sal is definitely 
rest rid cl 1o ground fnllv suited lo it. A I least two other species should be in 
recnlur use on ground too wot or too badly drained for it, approximating method 
(12) but nearer small pure crops. The probable need for burning in sal to keep 
conditions in the preclimax state rules out mixture with firetender species such 
as champ. 

Miehelia. — This is suffering severely from Vrostylis in the pure plantations 
but mixture is not likely to make a great difference. Miehelia is exceptional in 
its habit of straight growth with relatively clean bole even when standing free 
and so is very suited for use in mixture. Cedrela and Chickrasia appear the 
most promising companions whilst Bischofia and Amo ora have been suggested 
as good shadel >earers to go with it. Experiments might be made on method' 4 
with groups of lines of Cedrela or Chickrassia, and on Method 6 with groups of 
Miehelia among Cedrela. Method 7 with groups of Miehelia among mixed line 
sowings of Chickrassia and Terminalia might be repeated as also Method 3 with 
alternate rather widely spaced lines of Bischofia or Amoora (or Method 9 using 
both). 

Terminalia myriocarpa. — The mixed line sowings with Chickrassia should be 
repeated trying varying proportions of seed and prescribing aims in cleaning, 
Cedrela might he similarly used. Polyalthia should be tried on Methods 3 and 
6 after a Stage I trial for regeneration technique. Other suitable evergreens 
should also be similarly tried. 

Lagcrstroemia fios-reginae. — The same admixture and methods as for 
the last" species. Given suitable soil conditions. Method 10 might be considered 
for these two species with Cedrela or Chickrassia as semi-shade bearer, or 
Polyalthia or Bischofia as shade bearer. 

.... el a. — With the proportion of Bombax very low but maintained if neces- 
sary in thinning, this is a mixture worth trial on Method 1 or Method 3, the 
Bombax line also having a considerable proportion of Cedrela. An admixture 
of Acrocarpus on the same lines is a possibility, or Method 6 could be tried. 


Cryplomeria and Bucklandia , 

Miehelia. 

Miehelia and Bucklandia. 
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Dalbergia . — Methods 1, 3 and 6 with Cedrela, the Dalbergia predominating. 
If Albizda is looked ou as having any future, it could be tried under the same 
methods, and together with Cedrela under Methods 7, 10 and 12. Ditto 

Eoloptclea, another natural associate of sissoo. 

Gmelma . — This appears a difficult species to mix with others, but to require 
some admixture after the early stages. Methods 4 and 6 alone appear likely 
to succeed and should be tried with Cedrela in strips of not less than G lines. 
Under Method 6 the plots might be of ihnelina. Lagersl ronnia has also been 
suggested for trial and could be experimented with under the same methods. 
Albizzia is another possibility. No shadebearer has been suggested but should 
be looked for for trial under method 4, as .‘I is unlikely of success without in- 
acceptably wide spacing. 

Alnns . — With its exceptionally fast and straight growth and light canopy, 
it is an excellent species as an overwood, and offers the best prospect of .success- 
ful combination of a short rotation ovorwood combined with a long rotation 
second species. Method 3 looks most promising but method 5 with groups of 
2 or 3 lines is worth consideration as also 1 line of alder to (wo of the associate. 

Michelia excelsa . — The mixture with Bucklandia is suggested. Only 
methods (4) and (6) appear likely to develop satisfactorily. 


Report of debate. 

Mr. Homfray . — Notes have only been received from Madras, Punjab and 
Bengal. The United Provinces did not put up a note, but in view of the 
excellent results seen yesterday in the Dehra Dun Forest division, Mr. Smythies 
has promised to give us his views on the subject. The system of clear felling 
followed by sowing and planting is becoming day by day more and more the 
practice in nearly all provinces. Bengal has, J think 1 may say, as much if 
not more experience in the question of raising plantations than most provinces 
and wc are now definitely against putting out large pure blocks of specie's 
which do not occur pure naturally, and 1 would ask the provinces who are 
doing much planting to consider this question of mixtures very seriously. 
In Madras, experiments have not been taken up on any large scale. They 
report that mahogany and teak failed in alternate lines mixture, as the 
mahogany went ahead, killed out the teak and itself became branchy. Strips 
and groups of line of rosewood and teak failed, rosewood was browsed and 
died out and the teak on the edges of the strips became very branched. 
Rosewood is now sown at the same stake as the teak and appears to be doing 
satisfactorily, and in such an intimate mixture the rosewood dot's not appear 
to be browsed so much. 

Punjab reports fair success with the mixture of natural mulberry under 
shisham. 

In Bengal, no really systematic experiments in mixtures had been taken up 
before 1932 but individual Divisional Forest Officers had done some good work 
in this respect. For instance, alternate lines of alder and the Michelia' s, alder 
and Cryptomeria, alder and Buchlandia, have become recognised mixtures for 
the hills and are doing "extremely well. Mixtures other than permanent 
mixtures have also been in use for some time and such mixtures must be kept 
distinguished from permanent mixtures. I will give you a few instances of 
the use of subsidiary species in mixtures, such being either left to die out or 
removed if they interfere with the principal crop ; thus toon and sissoo, 
Lagerstroemia flos-reginae and pad auk , the toon and Lagcrstroemia being used 
to keep down weeds for the benefit of the light canopied sissoo and padauk. 
In order to get a large area under a valuable species such as mahogany, 
Bischofia is often mixed at alternate stakes. Mixed line sowings of Chickrassia 
and Terminalia myriocarpa arc also made where the Chickrassia is used to 
keep down climbers for the light canopied Terminalia. In the Chittagong 
Tjill Tracts, Gmelina is used as a nurse crop to different evergreen species with 
the chief object of affording shade to the latter and to keep down such light 
de man ding weeds as Eupatorium. It is treated as a subsidiary species with 
the possibility of retaining a few stems in the final crop. In 1932, the Central 
Silviculturist made a detailed tour of our Northern Bengal plantations and 
pointed out the silvicultural undesirability of putting out plantations of 
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crops with the exception perhaps of sal and khair which are naturally found 
pure, and he suggested we Bhould try some experiments with mixed crops. 
He slated that there are many instances in India where pure plantations have 
started well and then fallen off and have been lost from damage by insects or 
quadrupeds, from fungi or uncertain physiological causes and it is these 
instances which necessitate the closer study of the raising of mixtures. Again 
in Bengal experience has shown that pure crops of the more intensive fight 
demanders such as Gmelina, Duabauya, Tcrminalia myriocarpa and alder will 
in later years become so widely spaced as to give a very small volume per acre 
in the final crop and so may make the growing of them unprofitable. In view 
of the above and the recent heavy casualties to pure Michelia champaca plan- 
tation by the pest Urostylis punctiyera, and to Gmelina and toon plantations by 
Lor ant Inis scurrula, it was decided to experiment with mixtures on a fairly 
large scale. 

The Central Silviculturist put up a very valuable and exhaustive note on 
the different methods of mixing in vogue in Europe and other parts of the 
world. At a Divisional Forest Officers’ Conference we selected from this note 
certain methods for raising permanent, mixtures that appeared to be most 
suited to Bengal conditions as follows : — 

(i) Mixed line sowing of two or more species. 

(ii) Alternate plants of two species or alternating plants of several 

species. 

(Hi) Alternate lines of two species and alternating lines of several 

species. 

(• iv ) Alternating groups of lines (strips) of several species. 

(v) Group planting of several species, the individual groups being 36' 

X 36'. 

(vi) Matrix of shade bearers with groups of light demanders. The 

groups of light demanders being 12' X 12'. 

In addition ii was felt that when carrying out. experiments with mixtures 
it was essential that the comparative rate of height growth should be studied 
anil this could be most satisfactorily done in one compact area. Therefore in 
the 1933 plantation at Sukirn, in the plains of Kursoong division, a chessboard 
mixture covering 10 acres and comprising 48 different species were put out by 
planting or sowing in groups 36' X 36', some species being repeated several 
times and again in 1934 a further 20 species have been tried. Also at Takdah 
in the Darjeeling division a similar area Was put out in 1933 for the most 
important hill species. All the different methods mentioned above have been 
put, out successfully but it is too early to give any definite results. The follow- 
ing has been noted to date. Group mixtures and the matrix method require 
a great deal of expert supervision at the time of sowing and planting and for 
this reason are not. likely 1o be continued. During the cold weather of 1933-34 
I visited as many of the older plantations as possible and examined mixtures 
that had been tried in the past either by design, or by accident (filling up 
blanks with other species), these were mostly in alternate lines or alternate 
thalis and with species of roughly the same rate of growth. It. was obvious 
that such intimate mixtures were with a few exceptions such as toon and sissoo 
most unsatisfactory as they in time always turned into a pure crop of the 
faster growing species, and besides this there is always the difficulty m decid- 
ing what species to favour at the time of thinning. Tt was, therefore, thought 
that intimate mixtures with species of roughly the same rate of growth are not 
as a rule desirable except in a very few cases. On tbe ’other hand intimate 
mixtures of fast growing light demanders and slow* growing shade bearers 
such ns Terminal a myriocarpa in alternate lines with Phoebe attenuata, ahd 
Gmelina with anrjan and Dichop si s, etc.., show definite promise, besides which 
such even-aged mixtures have proved themselves to be far more economical 
and easy to establish than underplanting. Mixed line sowings as a rule were 
successful except in plantations where field crops giving heavy shade were 
used. 
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Our experiments have not gone on long enough for us to draw any definite 
conclusions as to the best methods of mixing but the following so far stand 
out as the best : — 

1. Groups of lines (strips) of species of roughly the same rate of growth, 
5 or 7 lines for those species that grow slower at first and 3 or 5 lines for the 
faster growers. This method is comparatively simple requiring little super- 
vision at the time of planting and if any one species goes out from any pest 
the area will be fairly well stocked. Future thinning will be easy as it will 
only be carried out for the benefit of the trees of the. central line of each strip 
leaving the edges to fight their own battle. If is suggested that not more than 
3 different species should be put out in any one area so as to make the market- 
ing of the final crop simpler. 

2. Alternate lines of fast growing timber trees such as alder, birch, 
Terminalia myriocarpa, and slower growing shade bearers such as the 
Miehelms , Bucklandia, the Phoebes, Dichopsis, etc. This method will consider- 
ably increase the volume of timber per acre. 

3. Mixed line sowings. 

I also brought with me a form that the Central Silviculturist and myself 
drew out for recording progress in experiments with mixtures. Tt has not 
been in use long enough to decide its worth, hut some such form is essential for 
recording the progress of these experiments. 

In conclusion T would emphasise that the provinces who are doing much 
artificial regeneration should seriously consider Ihe question of experimenting 
with mixture of species. 

It may be a little more expensive and difficult to raise mixed crops but I 
am sure it will pay us in the end. I would now propose the following resolution 1 
(See page 267). 

Mr. Sniythi.es.- — Plantation work in the submontane forests of the United 
Provinces can he classified into 3 types according to the objects of manage- 
ment : — 

A. In sal forests, for sal and other valuable timbers. 

B. In miscellaneous forests for timber and fuel. 

C. In miscellaneous forests for timber, fuel and fodder. 

Dealing with these separately : — 

Type A. Plantations in sal forests . — These include healthy sal forests, 
where we consider we can again grow fairly pure sal crops, and unhealthy sal 
forests where increasing xern phytic conditions and recurring droughts render 
the creation of pure sal crops most inadvisable. Tn Ihe former we aim at 
producing a 75 to 80 per cent, sal crop with 20 to 25 per cent, of other species, 
as on silvicultural grounds we do not like 100 per cent. sal. The other species 
are usually Terminalia foment osa, A diva ear di folia, Ongenia d older gioides and 
Eugenia iamb alarm and they are grown in intimate mixture. Tn the unhealfhv 
moribund sal areas, we have one of the most difficult problems of plantation 
management, and we are at present groping our way, and nothing is standardis- 
ed. The present idea is to dilute the sal to an appreciably greater extent by 
more drought resisting species, and largely deciduous species. Possible 
species are the first 3 mentioned above, also teak, mulberry and in the worst, 
areas even Acacia catechu. 

Type B. Miscellaneous forests for timber. — The best examples in the 
Province are near Haldwani, where there are over 2,000 acres already success- 
fully created, and in the Gonda division where we make about 400 acres per 
annum. These are all fairly intimate mixtures of species which are found 
growing natuallv mixed in Ihese forests, such as Dalhergia sissy , Acacia 
catechu, A dina. Bombas malabaricum. Enaen-ia. etc. We also usually in- 
troduce a little bamboo (Dendrocalamus st rictus). The species are usually 
mixed in the same lines, the essential point being that thev will all he saleable 
on approximately the same rotation of provable about 50 years. We cannot 
possibly mix slow growing species requiring an appreciably longer rotation, 
even in chess board fashion, as future management would become extremely 
difficult. 
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Type C. Miscellaneous forests for timber, fuel and fodder .—* This is an 
important type in the west of the Province, particularly in the Saharanpur 
division, where about 1,400 acres of these mixed plantations have been created 
by taungya in the last 4 years. The dual object of management obviously 
necessitates mixed plantations, and usually one row of a timber species alter- 
nates with a row of fodder species. For the former, the chief species so far 
tried are Hair, sissu, Acacia arabica (for fuel and bark), saw, Bomhax, etc. 
For fodder figs, Kydia colycwa. Ougeiuia, Banhinia spp. Terminalia belerica, 
Albizzia spp., also bamboos. 

It is fortunate that most, of the timber species are excellent for fodder as 
well, and rice versa, so the mixture by lines will give great flexibility in future 
management, as many lines can be utilised either for timber or for commercial 
lopping. The demand for commercial lopping is practically unlimited, and 
from this source alone we expect to obtain an early recurring revenue of Rs. 2 
to Rs. 4 per acre per annum on land which at present holds a crop worth 
perhaps Rs. 10 per acre all told, and which we can convert into completely 
successful plantations at an all-in cost of Rs. 4 to 10 per acre by taungya. 

Summarising results for the whole province : — 

In the A typo, sal forests, we expect within a year or two to reach the 1,000 
acres per annum mark, the bulk of this being in the Eastern Circle. In the 
B. type, miscellaneous timbers (including teak in the Eastern Circle), we shall 
also be approaching the 1,000 acres per annum mark (including the Govern- 
ment Estates forests of Naim Tal district). Tn the C type, miscellaneous 
timbers and fodder, the area sown up last rains was very nearly 1,000 acres, 
mostly in the Western Circle. I would like to emphasise that with the solitary 
exception of teak, which we usually try to grow pure, all our other plantations 
are now being created as fairly intimate mixtures. All we do try to 
insist on is that species which will have to be grown on very different rotations 
and which therefore will ultimately have to be allotted to different working 
circles, are kept totally distinct and if possible in different localities. This 
note will indicate the extreme importance of mixed plantations to the United 
Provinces and we shall endeavour as far as possible to co-operate with other 
provinces in any research work required. 


Approximate areas of plantation work per annum in the United Provinces. 


Division 

Type A 

Sal 

plantations. 

. 

Type B 
Miscellaneous 
timber. 

Type C 
Miscellaneous 
timber and 
fodder. 

Total, 


Acres. 

Acres. 

Acres. 

Acres. 

Gorakhpur . . 

400 

•• 

•• 

400 

Gonda 

200 

400 


600 

Bahraich 

100 

100 

60 

260 

North Khori (teak in sal forest). . 


100 


100 

Total Eastern Circle 

700 

600 

60 

1,350 

Haldwani 

100 

250 

•• 

350 

Ramnagar 

200 

•• 

•• 

200 

Lansdowne . . 

•• 

•• 

100 

100 

Dehra Dun 

•• 

•* 

100 

100 

Saharanpur 

50 

•• 

* 660 

600 

Total Western Circle 

360 

250 

760 

1,360 

.... t 

Tarai and Bhabar Estates Forests 

50 

260 


300 

Grand Total 

1,100 

1,100 

800 

3,000 


]^ OTE> Thin does not include about 500 acres per annum of plantation along the Ganges Canal banka, 

in the Afforestation division, whioh are being created for the Irrigation Department. 



27 ® 


[Item 38. 

Chairman : (Mr. Gilbert). — May I know how long these mixed plantations 
have been tried m thei United Provinces t 


Mr. Smythies. Plantations were started in Gorakhpur about 15 years 
Mfo. The rest of the work was started by Mr. Howard some 7 years ago. So 
that we have not got very old plantations. Nowhere have we got anything 
over 15 years and those we have got practically all date from 5 to 7 years. 

Mr. Homfray. — One thing 1 should like to ask Mr. Smythies specially with 
regard to his type B is exactly how he proposes to do his thinnings. Why in 
Bengal we take all the trouble to go into this detail of research is because we 
have seen on the ground that with intimate mixtures of species of roughly the 
same rate of growth that such mixtures usually turn into a pure crop of the 
faster growing species. It is practically impossible to thin such mixtures 
satisfactorily. In Bengal we feel that all this trouble and expense will be 
saved if we find out, how to get the different mixtures required without this 
intimate competition in growth. 


Mr. Smythies.-— The mixture that we have most commonly is Bomb ax with 
Acacia catechu which is not likely to give trouble this way. 


Mr. Laurie. — The only intimate mixture that we have tried in Madras 
with teak is rosewood which is raised at the same time as the teak and in this 
case you have the condition where the teak grows fast and the rosewood grows 
slow and the two remain in different canopy layers, at any rate in the early 
stages. Mixtures by strips and bv groups have been prescribed in several 
working plans for areas that we do not know are definitely suitable for pure 
teak plantations. Teak is usually one of the species we use, but Swietenia 
macrophylla, Art ocarpus hirsuta. P ter near pus marsupinm and rosewood are 
also used in these mixtures. The subject has not yet been systematically 
studied and we do not know what is going to happen. Regarding methods of 
research I think it is chiefly a matter of trying out different methods and species 
and gathering experience from the results we get and from what, other people 
have done. 


Mr. Champion . — This seems rather an appropriate point in which to in- 
terpolate a remark. The question of research methods in mixed plantations 
is really what, we are discussing and it is because of past failures to get the 
maximum information possible from the divisional experiments that our 
attention has been drawn to the necessity of doing something systematic about 
it. The commonest form of mixture or one that we hear most about and which 
looks like being displaced is the strip-whse mixture. Several provinces have 
them on quite a big scale as for example in Burma for which I think 
Mr. Barrington was responsible. Failures have been usual and on quite un- 
reasonable grounds, as I view it, the failure has been ascribed to the particular 
form of mixture tried. Now r the immediate causes as a rule have been some- 
thing quite different. The Madras rosewood strip experiments failed because 
of browsing, the Burma ones referred to failed apparently from similar causes, 
including the planting of species that were unsuitable for the Rite. There are 
a lot of places where we have crops on the ground and we ought to be able to 
draw a lot of information from these, but usually when we try to get it we are 
defeated by the absence of a clear record of what has been done, how it has 
been done, and when it has been done. A change of policy is the very com- 
monest difficulty. In a two species mixture, the first officer favours one 
species and the second the other. The result is to spoil the first one and then 
the other. As long as you have the same divisional officer you can usually 
keep track of what is happening, but directly there is a change of officer, if the 
record is not complete, and unless you have a definite portion of the planta- 
tion demarcated on ordinary research lines, you wall find that, you miss a great, 
deal of information. Bo T am very keen, even where these mixed plantations 
are being put out on a big scale, that certain portions of them should be kept 
under a "definitely systematic investigation with a very clear policy as to what 
is to be done. Tf the policy is doubtful then you should lay out more than one 
plot to provide for later differential treatment. The case, as we saw, of the 
plantations yesterday is rather different in that as a rule the timber require- 
ments are either confined to one species as we saw with the srmul or we have 
the subsidiary object of lopping, in which case again timber production can 
perhaps be relegated a little into the background., But, in most of our planta- 
tions timber is our first and only consideration. 

LLFBI 
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One point which Mr. Homfray raised which would he of interest to any- 
body who has dealt with these things is that in practice he found the groups^ 
in-matrix method too difficult for the staff. Of course there may be difficulties 
if you insist on vety accurate spacing of your groups but their distribution 
only roughly evenly over the area will suffice and it should be possible to put 
out stock in this way. I think that such details become very much easier after 
a little practice and would very soon be done automatically. 

Mr. Howard. — I would like to say that while T completely agree with what 
Mr. Champion has said about observing things scientifically, I am unfortunately 
bound to confess that we have got to such a stage in our research work that 
every thing we take on now means that we have got to throw out something 
else and it is- a question of relative importance. 

Mr. Champion. — That of course T accept at once as a sound reason for not 
taking it up, but I would ask that the possibilities and the necessity should be 
borne in mind. 

Mr. Howard. — We are tackling a whole lot of forests where only a few 
species are valuable per acre and thev are verv scattered and what we are 
trying to do is to raise closed forests in their place. We have to decide what 
species are worth growing and what to grow on the different types of soil that 
we encounter — soils are verv variable. T can find a certain number of species 
which T know are valuable for forest, purposes and T know I can grow things 
like sal, fiomhar and one or two others and even khair, but my trouble is that 
every one of these species which T know are valuable is a species which will 
not form a closed crop, and I am defeated. I can grow all these trees as 
scattered standards but what am T going to have to fill up between and under- 
neath 1 Even khair will not do and at the present moment, the only suggestion 
is mulberry. 

Mr. Trevor. — T can tell you that mulberry when selling at a very moderate 
price is sold at. 4.s. per c. ft'. The present demand for mulberry is greatly in 
excess of the supply. T told Government that mulberry appears to be the most 
profitable crop of the Punjab and thev had better see whether^ they cannot 
find areas in the rainfall belt where they can extend its cultivation. T think 
if you can grow mulberry that would be accepted by the Sialkot sports trade 
you would find it a very valuable crop. 

Mr. Howard. — The mulberry supplied at the moment is a special type. 
The point is that you are supplying a luxurv trad© and when you really get 
down to thousands of acres of plantations you will very soon swamp that, trade. 
Will the mulberry be of use as a chief lumber and can we produce it 1 Tf we 
can then it does not matter how much we put down. 

Mr. Trevor. — T published in the Indian Forester statistics worked out here 
comparing English ash and Changa Manga mulberry timber and the report 
on our Changa Manga mulberry was that it was the equal in all respects of 
English ash and was slightlv lighter in weight, so that you can take it that, for 
any purpose for which English ash is used in Europe you can use mulberry in 
this country. In addition it can be used ns firewood, it can be used for all 
small timber purposes because you are not going to grade it as large timber, 
and you will be able to go a long wav before you swamp the sports trade at 
Sialkot. There have been enquiries from South Africa and from Australia 
psking for the supply of the Punjab mulberry. 
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ITEM 24. 

Technique of teak plantation work. 

Papers were received from Burma (below), Madras (p. 290), Bombay 
(p. 297), Central Provinces (p. 301) and Bengal (p. 305). 

The item was introduced by Mb. Ramiengab (Mysore) speaking _ mainly 
on the procedure in Mysore and there was a lengthy debate (p. 308) in which 
the chief points discussed were spacing and early stump planting, representatives 
of most provinces and States taking part. 

The following resolution was proposed by Mr. Ramiengab, seconded by 
Mb. Sampson (Dangs, Bombay) and passed by the Conference. 

RESOLUTION ON ITEM 24. 

Resolved that — 

The Central and Provincial Silviculturists should colled available in- 
formation published and draw up a general programme to systematise further 
research in close co-operation with the territorial staff. 

• #*##•#» 

PAPER (I). 

Contributed by R. W. V. Palmer, Silviculturist , Burma . 


A summary of current methods in vogue with reference to soil and climate and 

reasons for any changes in recent years and a note on costs to the age 

of 5. 

I. General. 

1. All plantation work in Burma is done with the assistance of taungya and 
there is no regular plantation work. 

The most comprehensive general account to date is in Mr. Blanford’s 
“ Regeneration with the Assistance of Taungya in Burma ”, (Indian Forest 
Record, Volume XI, Part III, 1925). 

In the main this record holds good in Burma to-day. The information 
added in the summary below should, therefore, be read with it. Information 
as to current practice to-day has been kindly supplied direct by Divisional 
Forest Officers in charge of the following principal teak planting divisions. 

2. These divisions are divided roughly into zones as below : — 


Northern, 

Central. 

Lower Burma . 

Tenasatrim, 

Arakun . 

Katha 

(Mr. Manning). 

Pyinmana 
(Mr. Sayree). 

Zigon 

(Messrs. Woods 
and Clarke). 

Ataran 

(Mr. La Touche). 

Arakan 
(Mr. Castens). 

Bhamo 

(Mr. Morehead), 

N. Toungoo 
(Mr. Pudden). 

Tharrawaddy 
(Mr. Rooke). 

Thaungyin 
(Mr. Barrett). 



Prom© 

(Mr. Gtreenep). 

Insein 
(U Hman). 





S. Pegu 

(Mr. Butterwiok). 




Northern. The wet zone of Upper Burma. Rainfall 70 — 80". Nearing 
the northern limit for teak. 


Central. The northern part of the Pegu Yomas. Rainfall 48 65". 

Probably the optimum for teak. 

Lower Burma. All within 150 miles of Rangoon. Rainfall 60 90". 

Heavy soils. 
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Tenasserim. Rainfall 100 — 200 inches and monsoon generally con- 
tinuing later than in Lower Burma. 

Arakan. Rainfall over 200 inches. No natural teak. Principally 
bamboo forest ( Melocanna ) and evergreen. 

II. Measures preliminary to Regeneration. 

3. It is now usual for proposals for concentrated regeneration to be in- 
cluded in the Working Plan and blocks allotted thereto. Before regeneration 
can start the area has to be stockmapped and a felling cum regeneration plan 
based on it and passed by the Conservator. Teak has to 'be girdled and teak 
(and hardwoods where marketable) have to be extracted. 

Orders for stock mapping, etc., are contained in Chief Conservator of 
Forests’ Circular No. 2 of 1925 which is also embodied in the Manual for 
Forest Subordinates and is, therefore, readily available to all and is invariably 
followed. A copy is attached. The following are explanatory as regards 
this Circular : — 

4. The tendency lately has been to increase the minimum period of 7 years 
ahead of regeneration, by which girdling has to be done, to 9 or 10 years. 

In order — 

(а) to avoid rushed extraction due to delays or failure on the part of 

the extraction agency. 

(б) to give the forest a year or two of rest and, where possible, protec- 

tion from lire to recover from exiraclion and to improve the bum. 
This has resulted in some cases in the Exploitation cum Regene- 
ration Plan being extended to 12 years. A drawback is the 
sacrifice of increment of teak by earlier girdling and the tendency 
to extend the period is mainly a reaction against the trouble ex- 
perienced in the early days in completing extraction in time. 

In practice it has been found that stock mapping on the scale of 8" to 1 
mile is sufficient, and iu some cases simple outline enlargements of the 1" map 
to a scale of 8'' = 1 mile have been made by -the Dehra Dun map office, ten to 
twelve copies being ordered so that they were available for Range Officer, 
Compartment Register, etc., etc. 

The actual felling cum regeneration schemes passed and approved have 
in some cases been embodied in the Working Plan (see Working Plan for 
Tharrawaddy for the period 1928-29 to 1942-43 where good examples with a 
slightly improved Form A & B will be found). 

Opinion is now against planting teak in dry upper mixed deciduous forest. 
The growth and general health of plantations made therein have been very 
disappointing. It is also generally considered that heavy clay soils do not 
produce good teak plantations at any rate by taungya. 

In low lying plains reserves {e.g., Tharrawaddy) a contour map is also 
made as decision as to species to be planted in this case depends entirely on 
minute differences in levels and consequently in flooding. 

Note . — The expression * wathon 9 means dense growth of immature bamboo, the result of 
flowering. 


IIL Work in the first year. 

(a) General. The Yearly Round. 

5. The rains throughout Burma last from late May to October or Novem- 
ber, and are followed by a rainless period till March -and thunderstorms in 
April or May. There is little difference between the annual progr amm es for 
different, centres. At many centres superstition requires and ya cutting 
start before the beginning of Pyatho (end of December) and everywhere apart 
from the weather, yas must be burnt before the Burmese New Year festival 
begins (10th — 12th April) ; the rice crop is reaped in November and December. 
Generally dates are a little earlier than in the appendix to Mr. Blanford ’s 
Record. 
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A typical programme (North Touugoo) is given below : — 

Time table of taungya operations, 

Allotment of ya plots . . 

Beginning of ya cutting 
Bamboos completely felled 
Whole ya felled by 
Seed collection begins 
Stake collection completed 
Ya burnt 

Nurseries broadcast . . 

Kyunlcwe begins 
Staking begins 
Seed collection ends . . 

Sowing at stake begins 
Staking complete 
Sowing complete 
Survey made during May 
‘ Mi-paung ’ weeding in May or early June 
Sowing of paddy when heavy rain has fallen 
Faddy reaped in October 
Teak plants counted early in December. 

The dates given vary a few days either way but the variations over live 
centres and a period of years is not great and the above are average 
dates, with the exception of April 30th by which sowing must be 
complete. 

Felling of yas . — Ya cutting is done hi three stages. Firstly the underlying 
herbaceous and smaller woody growth is cut, secondly the bamboos are felled, 
and thirdly the large trees are felled. A fire, line is made and kept clear all 
round the felled ya. Felling of bamboos into streams is checked as far as 
possible, this being a common fault. 

Burning of yas . — High winds are invariable at the usual time of ya 
burning. For this reason fire is first applied on the lee side because burning 
from the windward side would result in a very quick but incomplete burning. 
Firing is continued round the ya on each side until it is burning from every 
side. 

Every subordinate and villager available attends the burning because 
elaborate precautions must be taken to prevent fire spreading into or being 
blown into the very inflammable and usually very adjacent bizat (Eupatorium) 
infested yas of previous years. 

( b ) Collection of seed. 

6. Collection of seed has received more attention recently in view of the 
publication of the Indian Forest Bulletin 78. “ The Importance of the Origin 
of Seed used in Forestry Care is being taken that : — 

(a) Seed is collected only when the main crop is falling, i.e., 15th March 

onwards. 

(b) Collection does not get into the hands of contractors not living in 

the forest and is supervised by subordinates. 

(c) Collection is only made from healthy good quality forest of medium 

age. 

( d ) Seed is up to size for the locnlilv. Small seed provided well formed 

and henlthy is not rejected. In Ataran suitable seed bearers are 
selected and marked and collection made vearly from the same 
trees. In South Pegu divisional elephants are used to bring 
seed collected from good forest elsewhere. 


. . 15th December. 
. . 27 th December. 

15th February. 
. . 25th February. 
. . 15th March. 

31st March. 

. . 3rd April. 

. . 6th April. 

. . 6th April. 

. . 1 2th April. 

. . 15th April. 

. . 15th April. 

. . 25th April. 

. . 30th April. 
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(o) Preparation of seed before sowing. 

7. Still in the experimental stage. The last published results are contained 
in Burma Forest, Bulletin No. 24 of 1931 to which reference should be made. 
Some form of preparation is adopted at most centres, the simplest consisting of 
exposure of the seed in heaps, sometimes covered with straw and leaves, in the 
yas immediately after the fire and spreading out after the first showers. Ex- 
periments indicate that soaking in tins 12 hours and spreading out to dry 48 
hours repeated 5 times and sown with the first showers generally gives fair 
results. (Adopted as standard in South Pegu). Burying in pits is too un- 
certain. In Katlm general use of stumps and less need for early germination 
has led to abandonment of special measures. Previously seed was buried a 
year in a dry place below a hut before planting. 

id) Spacing. 

8. Six foot by six foot is standard for teak and has been for some time. 
There is however a feeling that 9' X 4' or even 12' X 3' may be preferable and 
experiments at 4 centres have been laid down to test this as regards weeding 
and thinning convenience and convenience to ya-cutter’s crops. 

In Arakan, where taungyas are cut in kayinwa forest, ( Melocanna 
bambusoidcs) planting on the hill sides is carried out in bands of 5 rows 
staked (>' X O' and bands 30 feet wide (corresponding to 3 rows 6' X 6') are 
left unplanted. The bands follow the contours. This spacing has been 
adopted for the last 3 or 4 years. 

Mr. Castens notes on this as follows : — 

“It is possibly worth noting on the effects of Arakan spacing on teak 
growth. The bands of 3 rows left unplanted contain a growth of 
lea gin bamboo. This grows up parallel with the teak and given 
reasonable care in weeding neither overshadows it nor allows it to 
branch unduly to the sides. So far ! have had no need to cut this 
strip back. I did so on a part of the 1931 yas at the end of 1933, 
and then stopped as it was undesirable leaving the outside edges 
of the teak bands unprotected. This spacing saves weeding cost 
slightly though the effect is not marked as 1 have insisted on more 
thorough weeding of the teak bands. 

The reason for leaving these bands is that a good stock of teak and good 
weeding kills out the ha yin bamboos under the teak leaving a bare 
forest iloor. With a good kayin bamboo undergrowth cleaning trees 
automatically to forty to fifty feet, thinnings in crops 20 years and 
over can be very heavy resulting in wonderful girth increment. 
During the opening of the crop in the first, second and third thinnings 
kayin bamboo will creep into the crop from the uncut bands and 
form a complete understorey eliminating erosion and enabling heavy 
thinnings to be made later.” 

(e) Sowing and Planting. 

9. Different methods have been evolved to suit different conditions and 
are as below : — 

( i ) Sowing direct at stake. Practised in Pyinmana and Prome (complete 
by 20th May) and North Toungoo (complete by end of April). Rainfall in 
these divisions lies between 45 and 65 inches and there are liable to be dry hot 
spells in .Tune. Mainly for this reason sowing in nurseries and transplanting 
later to stake is not favoured. 

Direct sowing (complete by the end of April) is however also adhered to 
in Thaungyin (100 inches rain) and Ataran (200 inches). In the latter case 
germination is very consistent and there may be no real case for changed 
methods. 

Direct sowing at stake must however be regarded as somewhat behind the 
times and less likely to produce even growth or spacing than (it) below. i 

10. For direct sowing three seeds are usually sown round the stake and 
6" to 9" from it in a small hole made with a trowel. The seed is firmed in with 
soil with the foot of the operator to just below ground level. Usually the ya 
cutter goes ahead preparing the 1 holes and is followed by his wife or daughter, 
who drops and firms in the seed. 
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11. At Natchaung (Ataran) a hole is made in the soil with a special stick 
the ya cutters have made for themselves. It is about four feet long and lj" in 

diameter. It is shod with a metal tip which has a one 
inch boss about the diameter of a teak seed (see diagram). 
The boss is pressed into the soil and makes a notch into 
which a teak seed is pressed with the thumb and lightly 
covered with earth. The object is to prevent the seed 
being washed away by the heavy rain which pours down 
the hill sides at the beginning of the rain. 


12. (it) Sowing in nurseries and transplanting later to stake (one seed- 
ling). 

This is standard in Zigon, Tharrawaddv, and Tnsein where the monsoon 
breaks about 20th May and rain thereafter is usually continuous. Rainfall 
60" — 90". Transplanting is usually completed about mid- June. Mr. Murray 
Woods (Zigon) notes 

“ Nurseries should be on a slight slope and soil must, not be friable ; 
otherwise transplanting is too difficult. Teal- seeds should be 
heaped in them until the first showers and then spread. It is a moot 
point whether the seed should be spread thickly (this accelerates 
germination, but causes considerable wastage i" transplanting) or 
thinly, with the opposite result. Personally 1 favour the former — 
teak seed is not expensive. The earlier the seed is transplanted the 
better. I am still in favour of transplanting when the radical 
emerges from the seed, thouarh T am aware that there is strong 
opinion against this. (Note : — based chiefly on possible breaks in 
the monsoon.) The importance of transplanting the larger seedlings 
with a good ball of earth renuires no emphasis Tt is important, 
when transplanting to see that ya cutters put the transplants in at 
each stake in the same relative position. ?‘.c., each plant should be 
either north, south, east or west of the stake Otherwise lines be- 
come very irregular. One transplant per stake should generally be 
sufficient, provided <hnt wvstenialic insnection and patching is carried 
out at least three times during the rains ”. 

Mr. Clarke (Zigon) notes : — ■“ Earlv planting is commenced as soon as 
the teak seed splits and the radical emerges, but before the roots appear so that 
seed can be carried without any damage being done tbe roots, tbe soil near tbe 
stake being slightlv loosened. Later transplanting takes plaoe as soon ns tbe 
monsoon has properlv Ret in and two leaves per seedling have developed. 
The seedlingR are lifted from the nurserv with a ball of earth round the roots 
care being taken not to damage the roofs 

Tn Tharrawaddv and Tnsein. seedlings are n snail v moved from the nurserv 
■with balls of earth (ball method) when they have produced 2 pairs of real 
leaves. 

Shortage of water in April is usual and it has not vet been found practic- 
able to tend and shade nurseries during this period in order to secure earlier 
seedlings. 

13. (in) Use’ of stumps . — This is the standard practice in Northern Burma 
(rainfall 70" — 80") and has replaced other methods entirely owing to the un- 
certainty of germination of seed. 

Mr. Manning (Katha) notes : — “ Stumps planting is normal. Seed is 
broadcast on beds dug 6" deep by the ?/a-cntters on the edge of the ya of the 
year and on the side towards the next year’s ya. Each man should prepare 
sufficient beds for his stumps for the next year. The beds should be kept 
weeded. Late germination is not serious as the stumps are all sufficiently 
(vigorous the following year. It is not important to have the seeds widely 
spaced, so long as they have room to grow and produce shoots. The stumps 
are put out as soon as the kyunhar is finished and should not he planted unless 
there is moisture in the soil. We lay off as soon as there is drought. This 
point is not important and “ the really important thing is to get the stumps 
planted in April if possible : the earlier the better the growth although slightly 
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more casualties must be expected. It is most important that the stump 
should be well firmed in and that this should be, repeated when the soil gets 
moist *to prevent waterlogging and rot. Covering the stumps with a little 
earth adds to the growth if the stumps are put in really early when the sun 
dries them out a lot. Covering with earth is not beneficial when planting in 
the middle of May as it tends to help rot,. Stumping is done in usual way, 6" 
carrot and 2" above collar. Patching of stumps is done about 15 days after 
planting if there has been any rain to induce sprouting otherwise the stumps 
may remain without shoots till 12 days or so after rain and this may be as long 
delayed as the middle of May or 50 days after planting. A really determined 
effort to patch all blanks is made at, the end of May normally when the rains 
have really broken ”. 

14. Stumps are also being used in Arakan (200" or more) where seed 
supply lias to be sent from Burma. The following is an extract from orders 
issued by the Divisional Forest, Officer, Mr. Fastens : — 

“ The yas will be burned by the 7th April and staking will be completed 
by 10th May. As soon after 25th May as the ground has been 
well moistened by rain, stumps will be planted. Stumps will be 
lifted and prepared by the i/u-cutters. The stem must be cut one 
and a half inches above I lie place where the stem enters the 
ground. All small roots must be trimmed off and the tap root cleanly 
cut below its thick part. They will bo lifted during the morning 
and planted in the afternoon. The subordinate in charge of the 
work will inspect all stumps lifted and reject all stumps which have 
been damaged and all stumps made “ from plants with a stem larger 
than diameter. lie will see that stumps are planted only to the 
same depth as the original plant, and that the earth is pressed 
back firmly round the stump. Planting stumps must be finished by 
the time the first weeding of the paddy is due. This is normally 
about June 10th. During the first weeding of the paddy all stumps 
must be inspected and blanks marked with a four foot, stake. 
Blanks must, bo patched with two stamps each as soon as they are 
found. The number of blanks patched in each ya must he recorded. 
During the second weeding stakes will be again inspected blanks 
marked with a four foot stake and patched as soon as found with 
two slumps. The number of blanks patched in each yn will be re- 
corded. No further patching is usually necessary.” 

(f) Broadcast .so winy of accessory species. 

15. The object of this is clearly stated in Mr. Blanford’s Bulletin, Chapter 

V. 1 ( vi ). 

Technique has not advanced greatly in the last 7 years. Reasons are 
possibly the universality of bisat ( Eupaiorium ) in taunyyas after the first 
year ; the reluctance of subordinates to disregard the accessory species when 
weeding and feeling that a secondary use is to retain the crop as an under- 
storey especially in accessible areas. The two latter reasons have tended to 
obscure the effect, on weeding costs which is the primary object. There are 
also doubts as to the effect of root competion- on the major species. 

16. Notes from Divisions are given below : — 

Kafha. — Not needed owing to the fast growing of teak and the rapid closing 
of the canopy. 

Ziyon, Binya ( Stephegync diversifolia ) collected and broadcast in the ya 
does not germinate as well as naturally fallen seed and seed bearers are left 
standing. Mr. Murray Woods notes that binya and - pyirnna should be more 
thickly sown than at present. Broadcasting by subordinates and not ya- 
cutters who simply drop the seed in heaps. t 

Prome.— Tn the past thinvm ( Pongamia glabra), Nayye (Pterospermum 
semisagittatum), binya, pyinma and thmthai ( Albizssia lucida) have all been' 
tried. Thanthat grew too fast and made weeding difficult. None very success- 
ful and to-day ditch is the only accessory species used and is useful where 
growth of teak is likely to be poor i.e., on clay ridges. 
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South Pegu. — After the paddy has been sown and the young shoots have 
sprouted, binga seeds are broadcasted along the lines of pegs. In low lying 
places sit [Albizeia procera) is planted at stakes 6" X 6" and pyinma broad- 
cast. Other accessories used are myaukchaw ( Homalium tomcntosum ), 
Thitpayaung ( Nauclea excelsa), htein ( Stephegym ■ parvifoUa) on well drained 
soils, and pyinma, and mau-kadon (Sarcocepha'lus cordatus ) in lowlying places. 

Northern Shan States. — Tephrosia Candida was tried as a cover crop but 
failed. (Note : — There has been no great success in Burma so far with 
Tephrosia which does not appear to seed freely). 

Ataran. — On hill tops and where the soil is poor, as well as in places where 
there is thetke or pyaungsa grass, pyingado is sown quincunx but not paid 
for. In marshy places pyinma is broadcast, and binga is broadcast all over the 
ya. The subsidiary species are sown during June, the actual date depending 
on the amount of rain. 

North Toungoo. — Binga is broadcast after the first good showers as a 
future understorey for teak and as a weed suppressor. In low-lying places 
near streams pyinma is broadcast but has rarely been successful. Binga has 
a marked tendency to survive in patches, coming up in dense masses in some 
places and failing completely in others. 

Thaungyin. — Binga has been tried in the last couple of years without great 
success. Scarcer than in the Pegu Yomas, it is difficult to get enough. 

Note : — The above refers to accessory species and not 1o mixtures which 
are not considered here. 

(g) Weedings and filling up gaps. 

17. The i/o-cutter is responsible for keeping all useless weed growth down 
during the year of planting with special attention to bamboo not properly 
killed by the fire. He does one weeding ( mi-paung before sowing his rice 
and further weedings ( sababaung ) at intervals through the rains. 

Mr. Pudden comments on these weedings as follows : — 

“ As a result of the early showers there appears in May a growth of 
weeds, mainly coppice shoots from trees and bamboos, but also 
creepers, which are removed. In all weeding of coppice shoots a 
‘ tuywin ’ is employed by striking down at the base of tin* shoot, 
which Js thus torn away from the stump. In the later weeding 
when the paddy is still small this method is employed and all weeds 
are placed on bamboo stumps to retard by shading the development 
of further shoots ”. 

18. Mr. La Touche’s account of filling up gaps at Natchaung (Ataran) 
gives in detail the accepted practice at this well organised centre where sowing 
at stake is practised and the technique applies equally well to planting with 
seedlings or with stumps. 

“ This is the most important operation of all and the success of the plan- 
tation depends on the thoroughness with! which it is carried out. All the ya- 
cutters patch up their yas before the end of June during the first sababaung. 
They take the seedlings required either from their nurseries or from stakes 
where there are two or three seedlings. They use trowels arid have been taught 
Mr. Blanford’s improved method of two semicircular vertical cuts and an 
oblique cut to lifi the seedling. During the first sababaung they also nip off 
surplus seedlings where more than one has germinated from a single seed. 
Three seedlings from a seed are quite common. In marshy places it is now 
the practice to put in a pyinma seedling as well as a teak seedling at blank 
stakes so that if the teak fails there may be some tree in the gap. 

“ During the first week of July — not too soon after the */«-cu tiers’ patch- 
ing so that badly transplanted seedlings may die in the meantime-— all available 
subordinates are collected and carry out the first inspection for blanks. This 
is also a very important operation because blanks filled properly now will give 
no more trouble, and later in the year it is more difficult to find blanks when the 
paddy is high and transplanting the large seedlings is difficult U> carry out 
successfully. The subordinates carry 5' stakes (the normal stake is about 3') 
which they insert at all stakes where a blank is found. The jio-cutter trans- 
plants a seedling to fill up the gap, and when he has done so he bends over the 
L1FKI 
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top of the long stake to show that he has dealt with it. Ten days or more 
later a subordinate, when he has time, inspects the transplant and if the seed- 
ling is successful he removes the long stake. If the seedling is not successful 
he breaks off the tip of the stake previously bent over— leaving a whole stake— 
or he transplants a seedling himself. Usually the ?/«-cutter accompanies him 
and fills up the few remaining blanks at once. The whole procedure is gone 
through again in August. 

Methods adopted in Katlni and Arakan for stumps have already been 
given above at paras. 13 and 14 above. 

( h ) Reaping crop and counting. 

19. Nothing fresh to add. The standard set for a live seedling at count- 
ing is that it should be strong enough to survive the following hot weather. 
Ninety per cent, live plants is now a common-place. 

20. A set of order sheets distributed to Range Officers in Tharrawaddy 
and Zigon is attached. Their object is to keep the time table of work up to 
the mai*k. Their use is not standard for all divisions. 

IV. Work in the second and subsequent years. 

(a) Second Hot Weather. 

21. Tait'nggas are not burnt now in the second hot weather. In Bhamo 
where stumps are used for planting and early growth is very strong it is usual 
for forest subordinates to coppice the whole taungna in March. By the end of 
June plants coppiced in March show an average height of 5' — T clean stem. 

(b) Second year weedings. 

22. Bizat (Eupatorium) appears densely in nearly all taungyas at the 
beginning of 2nd rains and weedings are principally needed to keep the teak 
free during the season of fastest growth (dune and July). There is usually 
a slowing down of growth in AugnstlSeptemher and a final increase in growth 
in October. 

In Katha and Bhamo where the growth from ‘ stumps ’ is strong, one 
weeding in June followed by creeper cutting and selective weeding in Septem- 
ber is sufficient. Elsewhere 3 weedings are usually needed. The first, weeding 
takes place about, end of May or beginning of June when the rains have set in, 
and patching blanks with stumps is done at the same time. The second weed- 
ing is in July or August depending upon the weed growth. A third weeding 
and climber cutting usually selective is done in September. 

In South Pegu very early first weedings (1st half of May) are favoured 
and in Pyinmana the 3rd weeding is deferred to December. 

(r) Third year weeding. 

23. In Katha one weeding about Juno and climber cutting later is sufficient 
and in Bhamo work is largely confined to climber cutting. Elsewhere the 1st 
weeding is usually in June hut may be later and the second in August or Sep- 
tember and is largely selective. 

id) Subsequent years. 

24. In good yas climber cutting is all that is likely to be needed until the 
plantation is thinned. All young plantations are however examined yearly 
until at least the tenth year or until a second thinning is due as it is found that 
after the 1st year or two few plantations remain sufficiently uniform to justify 
uniform treatment. In the proper plantations selective weeding and clearing 
has still to be done for some time. 

V. Costs to 5 years old. 

25. The following extract from the Annual Report for Silviculture for 
1933{34 summarised the position : — 

Establishment of Regeneration.—' The following table gives the cost per 
acre up to 5 years for all work on plantations formed between 1929-30 and 
1933-34 for some representative divisions in which plantations have been reason- 
ably well organised for some time. Costs are averaged, t.e., formation 1929— 
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1933, 2nd year 1930 — 1933, 3rd year 1931 — 1933, etc. In brackets are given for 
comparison where possible averages for the five year period ending 1929-30 
taken from para. 31 of the Annual Report for that. year. 


Divisions, 

1 

Cost of 
formation 
rupees 
and 

decimals. 

2 

Cost in rupees and decimals per acre in the 

Total cost 
of establish- 
ment per 
aore up to 5 
years. 
Rupees and 
decimals. 

7 

2nd year. 

3 

3rd year. 

4 

4th year. 

5 

5th year. 

6 

Tharrawaddy Yomas 

15 1 (17*9) 

5*2 (5*6) 

3-6 (4-5) 

2-8 (3-0) 

2*5 (2*9) 

29-2(33-9) 

Plains 

16-0 (27 6) 

1 '7 (1-5) 

3-3 (3 0) 

2-0 (2-2) 

1*7 (1*9) 

24*7 (36*2) 

From© Yomas 

13*5(12*5) 

3-7 (6-4) 

3-9 (4-5) 

3*8 (3*4) 

1-0 (2-2) 

25 -9 (29-0) 

Zigon Yomas 

14*3 (17*2) 

4-6 (0 • 0) 

3*2 (5-1) 

2-0 (3-7) 

12 (3-3) 

25*3 (35*3) 

Zigon Plains 

14*7 (16*9) 

4*8 (6*0) 

4-0 (4*3) 

2-4 (3*4) 

. 

0-8 (2-5) 

26*7 (33-1) 

Insein Yomas 

15*5(11*7) 

4*3 (7*3) 

3*4 (5*6) 

W (4*3) 

0-4 (2-3) 

24*7 (31*2) 

N. Toungoo 

! 15*0(14*9) 

5*7 (5*3) 

3*3 (3*5) 

1*5 (M) 

1-2 

26*7 

S. Toungoo (Midaing- 

14*1 

6*0 

3*6 

2*4 

2-8 

27*9 

taw). 







Ataran 

14*1 (12*1) 

4*7 (4*7) 

2*9 (4*7) 

1*7 (3*9) 

0-7 (2-1) 

24*1 (29*1) 

(Natchaung). 







Pyinmana 

11-7 (12-1) 

3*6 (4*3) 

2*1 (2*2) 

0*7 (1*3) 

1-6 (0-0) 

19*7 (20*5) 

Minbu (cutch) 

5*9 

3*0 

1*6 

0*4 

1 

0-1 

11*0 


There is no general fall in formation costs, as rewards at the majority of 
centres have not. been lowered and stocking has improved. These costs are 
however more nearly grouped round the thirteen rupees mark than they were. 
Increases in formation costs in Insoin and elsewhere (That, on Rs. 21.0 per 
acre, South Pegu Rs. 20.6 per acre) are due partly to adoption of double 
stocking but the big drop in subsequent costs in Insein cannot safely be attri- 
buted to this. i 

In certain cases the greater care taken over seed collection has increased 

cost. 


Maintenance of a scale of reward to give a good ?/r/-entter Rs. 30 to Rs. 40 
for his season’s work is desirable and necessarv at most centres but rewards 
much in excess of this for double stocking are less easy to justify. 

Second year costs have fallen generally in about the same proportion as 
daily labour rates but improved stocking and technique should reduce third, 
fourth and fifth year costs over and above this. Tt is noticeable that costs are 
still heaviest: in these years in Tharrawaddy, Zigon and Promo whose planta- 
tions suffered most from fires during the rebellion. 

An average for Lower Burma taimyya work on standard lines seems to 
be about twenty-five rupees to five years old as against thirty previously. 

Northern Burma costs are lower. Rewards are lower and the verv rapid 
growth cuts out most expenses after the 3rd vear. Other specialised work 
such as the Twantekondan and Delta yas also cost less, the latter being Rs. 11.4 
to the age of five. 
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PAPER (II). 

By M. V. Laurie, Silviculturist, Madras . 


Summary of current methods of raising teak plantations in Madras. 

I . — Nilambur division — 

(?) First Rotation Plantations . — 

(a) Locality factors — Rainfall 120 inches ; Soil — Sandy alluvium on the 
Oats near the rivers changing to poor incompletely decomposed late- 
rite on the low hills. 

(h) Clear felling and burning — done department ally in November to 
January. (There is no taungya in the regular teak plantation work 
at Nilambur though several small experiments have been made) — 
Cost Rs. 16 to Rs. 23 per acre — average Rs. 18-13-0. 

(c) All lining and staling- -6 ft. X 6 ft. espacement is invariably adopted. 
Cost Re. 0-10-8 to Rs. 2-10-7 per acre — Average Rs. 1-12-7 appro- 
ximately. 

‘d) Method of stocking. — The former method of entire transplanting 
which was the rule up to four or five vears ago has become pro- 
gressively less popular, being less reliable than stump-planting and 
more expensive than direct sowing. At present most of the first 
rotation plantations are raised by direct sowing in worked patches 
(about 18 inches diameter and 4 to 6 inches deep) at the rate of 9 to 
12 seeds per patch. 20 per cent, to 25 per cent, casualties are usual 
by this method. 

Cost.— 

(a) Seed collection — Re. 0-12-2 per acre approximately. 

(/>) Soil preparation and sowing Re. 0-12-3 to Rs. 2-1-4 per acre, Average 
Rs. 1-2-0 per acre. 

(c) First year u codings — A weed cutting is done in Julv or earlv August 
over the whole area the weeds just round the teak plants being 
pulled up to a radius of 18 inches or 2 feet. Tn September a fork- 
ing 3 to 4 inches deep in four foot diameter circles is done with 
weed cutting in the rest of the area. A pruning and cutting back 
of damaged plants is doin' in April to Mav. The total cost of first 
year weedings is from about Rs. 14 to Rs. 21, the average being 
about Rs 17-4-0 per acre. Miscellaneous charges such as cutting 
drains in swampy areas, protection from monkeys, etc., average 
about 12 annas per acre. 

(f) Replacement of casualties is done during weedings bv transplanting 

spare seedlings from one stake to another in rr.inv weather, supple- 
mented by nnrserv seedlings where necessary The cost is from 
Rs. 1-1-0 to Rs. 1-15-3 as a rule, average about Re. 1-0-0 per acre. 

(g) Second year tending. — Blanks are filled in Mav with stumps. A com- 

plete weed cutting is done and plants below 2 feet in height are 
usually forked round to a diameter of 2 to 3 f«'et from end of July 
to September, and a pruning is done in the following May. Oost-^ 
Rs. 4-8-0 to Rs. 8-0-0 — Average about Rs. 6-10-0. 

(h ) Third year tending. — This is usually limited to climber cutting— Cost 
about Rs. 1-8-0 per acre. 

(?) C eve ml. — Stocking is more uneven than in second rotation areas. 
Stump planting has hitherto been confined to second vear replace- 
ments to save unnecessary costs since sowings do well enough. It 
is possible that earlv stump-tilanting may, however he adopted in the 
future. Growth is 6 inches to 4 feet, average about 2 feet, by the 
first, hot weather, and 6 feet to 12 feet by the second hot weather. 

Hi) Second Rotation Plantations — 

fn) General. — The earlier attempts at regenerating second rotation areas 
were not entirely successful, and the failures can probably be ascribr 
ed chiefly to faulty plantation work connected with over-freauent 
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changes of staff. The difficulties encountered have now almost 
entirely disappeared. 

(b) Clear felling and burning. — After clear felling a teak plantation top 

ends are sold in the coupe and nothing is left to bum except small 
branchwood and some useless species. It is considered that any 
possible increase in the cost of formation owing to lack of material 
for a good burn is much more than compensated by the revenue 
obtained from such sales of top ends which fetch — if my memory 
serves me right — about Rs. 10 to Rs. 12 per acre. The cost of 
clear felling and burning in second rotation plantations is much 
lower than in first rotation plantations being only Rs. 4-13-0 to 
Rs. 12-5-0. Average Rs. 7-8-0 approximately per acre. 

(c) Method of stocking. — Both direct sowing and stump planting are now 

used — early stump planting becoming more popular each year* 
Stump planting at the beginning of the monsoon when tried pre- 
viously gave poor results, apparently owing to excessive moisture 
causing the stumps to rot. This year, which was exceptionally dry, 
early stump planting in the first week of April was a failure, but 
stumps planted after the 20th April were successful. In a normal 
season, stump planting in the first week in April would probably be 
perfectly sale, but the small loss in height growth which would 
result from planting three weeks later is so little as to make the 
later and safer date of April 15th to 20th preferable. As in this 
year’s work, a failure in the very early stump planting is cheaply 
insured against by providing a reserve of stumps for planting in 
May or June. 

Costs — ( i ) Direct sowing — as for 1st rotation plantations. 

(m) Stump planting. — .Nursery costs are not reliable but the cost 
appears to be about Rs. 2-4-0 per acre on the average. Cost of 
making crowbar holes and planting stumps is from Re. 1-0-7 
to Rs. 3-11-0 per acre ; Average Rs. 2-5-2 per acre. 

( d ) First year weeding. — Owing to a lighter burn, weedings are more 

intensive in the second rotation plantations than in the first rotation 
plantations. The sequence is usually — 

(1) A mamooty ” scraping in 4 feet wide strips in May or June — 

Cost Rs. 4-4-0 per acre. 

(2) A weed cutting in August — Cost Re. 0-9-0 per acre. 

(3) A forking in October — November in 4 feet wide strips — Cost 

Rs. 9-2-0 to Rs. 10-1U-0 per acre (contract rate being 12 

to 14 annas per 100 plants,) — usually the latter for this October 

weeding. 

An alternative weeding programme proposed for 1934 plantations. 

(1) A “ mamooty ” scraping in 1^ feet diameter circles round the plants 

in May or June. (Cost about, Re. O-lo-O per acre.) 

(2) A scraping in 4 foot wide lines in August — Cost Rs. 4-0-0 per acre. 

(3) A forking in October or November in 4 foot wide strips — Cost Rs. 9 

to Rs. ll per acre. 

The total cost of lirst year weeding is, therefore, about Rs. 15-7-0 per acre 
on the average. Experiments have indicated that, as far as the 
growth of the teak is concerned, soil aeration by forking has no 

beneficial effect as compared with clean weeding without forking 

at any rate as far as these West Coast areas with a heavy rainfall 
and moist climate are concerned. Since a forking costs more th an 
twice as much as a scraping it is probable that weeding costs may 
be reduced still further by doing scrapings instead of forking in 
places where the type of weed growth is such that it can be effec- 
tively eradicated by scraping. 

(e) Replacement of casualties. — This is usually done with entire trans- 

plants in July of the first year. It costs from about Re. 0-11-9 to 
Rs. 2-0-0 average about- Rs. 1-3-8 per acre when part has been 
formed by stump planting. Most of the replacements are in the 
areas raised by direct sowing. 
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(f) Second year tending . — It is the custom to do a forking in 4 foot wide 
strips in May costing about Rs. 7-8-0 per acre. (It is doubtful 
whether this is really necessary as most of the plants are over 
4 feet high and it would probably be sufficient to Bcrape round the 
backward plants that are under 2 feet high). Pruning and cutting 
back usually cost Be. 0-8-0 to Be. 0-15-0 average Be. 0-11-0 per acre 
approximately. The total second year tending cost is, therefor# 
about Bs. 8-3-0 per acre in second rotation plantations but this 
con Id probably be reduced to. about Bs. 5-8-0 per acre. 

Third year tending. — Usually a climber cutting has to be done costing 
about Be. 0-14-0 on the average. Inspection paths are also cleared 
costing about Be. 0-1-6 per acre. 


Summary of costs. 

First rotation. 


Rs. a. r. 


Clear felling and burning 



18 13 0 

Aligning and staking 



.. 1 12 7 

Direct sowing 



12 9 

Cost of seed 



0 12 2 

First year wee ing 



17 4 0 

Replacement* 



1 13 0 

Miscellaneous 



0 12 0 


Sooond rotation 
(by direct 
sowing). 

Rs. a. p. 

7 8 0 
1 12 7 
l 2 9 
0 12 2 
15 7 0 
1 13 0 
0 12 0 


Total first year costs 

Seoond year weeding and tending 
Third year tending 

Total cost of formation 


42 

5 

6 

29 

3 

6 

6 

10 

0 

8 

3 

0 

1 

8 

0 

0 

15 

6 

50 

7 

6 

38 

6 

0 per acre. 


If stump planting is done the cost of stumps and planting would be Bs. 4-9-2 
instead of Rs. 1-14-11 for direct sowing but replacements would probably drop 
from Bs. 1-111-0 to about Be. 0-6-0 per acre making a net increase in formation 
cost of Bs. 1-1141 per acre. Tt is very probable that this would be counterbalanced 
by reduced weeding costs in both first and second years. 

The above figures have been obtained from the plantation registers for the 
last three years. As however, there has been a considerable amount of experi- 
menting with different methods of planting and weeding, etc., they cannot be 
taken as accurate, but they should give a fairly correct indication of the costs. 
The cooly wage at Nilambur is 5 annas to 6 annas a day. 

II.- Wynaad Division — (Begur) — 

(a) ! ah alii y factors— Rainfall about 80 inches per annum. Soil — deep 
well drained sandy loam of gneissic origin, with black top soil rich 
in humus. Type of forest — Good quality mixed deciduous forest 
containing teak, Terminalia crenulata, Lagerstrdemia lanceolata 
and Greuna tiliaefoUa as the main species, and a good deal of 
Bambnsa anmdinacea. 

(h) General. — Before 19110 all plantations were raised departmental^, 
but since that date taungya (locally called tuckle) has been 
gradually int roduced until in 1932 and subsequently it has been pos- 
sible to got the whole annual area taken up hv tnckledars. The 
field crop used is Ragi ( Eleusine coracana). 

(e) (dear felling of jungle and burning. — Clear felling is still done depart- 
mentallv the tnckledars being paid for it, but the cost is gradually 
recovered from them in subsequent works. The cost r aries from 
Bs. 12 per acre to Bs. 22 per acre depending upon the amount of 
bamboos to he felled. Average cost is about Rs. 16-9-0 per acre. 

(ft) Aligning and staking — 6 ft. X 6 ft. cspacement is used. Cost from 
Bs. 2-10-0 per acre to Bs. 3-3-0 per acre' — Average Rs. 2-15-0 per 
acre. 
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(e) Method of stocking. — Stump planting is now universally used through- 
out the division. Stumps are raised in thickly sown nursery beds, 
and the plants pulled out when one year old leaving a mass of small 
seedlings to grow into stumps when two years old. Much dormant 
seed also germinates in the second year giving fully stocked nurs- 
ery beds. In this way the cost of stumps can be considerably 
reduced. Planting is done in crowbar holes usually from the middle 
to the end of April. This early planting gives a great advantage 
to the teak in that it gets a good Start, before the vagi crop is 
introduced. Soil working in patches is usually done previous to 
the making of crowbar holes for planting, and gives a slight but 
significant benefit to the teak in height growth but no noticeable 
difference in survivals. It is doubtful whether this soil working 
is worth the cost. 

Cost — Nursery cost of stumps — about Rs. 4 per acre, but it should be 
possible to reduce this slightly. 

Cost of soil working before planting — from Rs. 1-2-0 to Rs. 2-3-0 average 
Rs. 1-18-0 per acre. 

Cost of making crowbar holes and planting stumps — from Rs. 2-8-0 to 
Rs. 4-11-0 per acre, Average Rs. 2-15-8 per acre. (The cost has 
been higher than the average since 1033 on account of early plant- 
ing in hard dry soil.) 

(/) Introduction of taungya crop. — The tuckledars are allotted their plots 
in May, usually about an acre to each family. They do a clean 
scraping of the area towards the end of May, and the ragi crop is 
sown at the beginning of the rains, usually in the first or second 
week of June, The teak is kept weeded by the tuckledars who 
also replace casualties free of cost. The ragi is harvested in 
November to early December, by which time it is 3 to 4 ft. high 
and very dense, completely swamping the teak, which has lost its 
leaves by then and is, (with late slump planting as was done till 
recently) — only 6 to 9 inches high. With early stump planting 
however, it is possible to get the plants up to over 18 inches before 
the ragi crop competes with it seriously. 

First year weeding. — Usually a soil aeration is done to a diameter of 
2 feet round all plants after the area is taken back from the 
tuckledars in December. Lantana uproota] is done from time to 
time the rest of the year. 

Second year weeding. — A weeding is usually done just before the rains 
commence, special attention being given to plants less than 2 feet 
high. This is followed by a second weeding in August to September, 
backward plants usually being given a forking in 2 feet diameter 
circles. Lantana is uprooted whenever it is found. Double 
leaders and damaged stems are pruned back. 

Third year tending — consists only in a little weeding to backward plants, 
Lantana uprootal and pruning damaged stems and double leaders. 


Costs work out as follows : — (average of last three years). 



Rs. 

A. 

p. 

Clear felling and burning 

16 

9 

0 

Aligning and staking 

2 

15 

0 

Cost of stumps (nursery charges) 

4 

0 

0 

Cost of soil working before planting 

1 

8 

0 

Making crowbar holes and planting 

2 

15 

8 

First year weeding 

2 

11 

0 

Miscellaneous 

0 

8 

0 

Total first year coBts 

31 

2 

8 

Cost of second year weedings 

6 

5 

0 

Miscellaneous 

0 

7 

0 

Cost of third year tending 

1 

2 

0 

Total 

40 

6 

8 
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Of this sum, the cost of clear felling and burning, Rs. 16-9-0, will be recover- 
ed partly or wholly from the tackled a rs reducing the total cost of formation to 
about Rs. 34 or Rs. 35 per acre. 

(tii) Mount Stuart — 

(a) Locality factors. — Rainfall about 60 inches. Soil — a sandy loam of 

gneissic origin turning to clay in places. The chief feature of this 
locality is the very dense and vigorous weed growth, necessitating 
much greater care in early weedings and requiring prolonged tend- 
ing into the fourth or filth year. 

(b) Clear felling and burning. — Costs have been reduced of recent years, 

partly due to tt gregarious bamboo flowering in 1926 to 1929 which 
has made clear felling cheaper. A considerable amount of top ends 
and miscellaneous species are sold to a contractor and removed by 
him and this also reduces the cost. The burn is usually done in 
February and piling and re-burning completed by March. 

(c) Aligning and staking. — Previous to 1931 the espacement was 4^ feet by 

4| ft., but since then 6 ft. X 6 ft. espacement has been tried. This has 
naturally reduced the cost of staking and planting but the trouble 
from weeds has been excessive and it appears that this wider 
espacement is now justified. 

Sowing and planting . — Until about three years ago direct sowing in 
worked patches was the regular method of formation. Occasion- 
ally in good seasons good initial stocking was obtained but gener- 
ally only about 35 per cent, of the stakes were stocked with plants 
from the original sowing and the rest were replaced by transplant- 
ing surplus seedlings from one patch to another or by notching 
germinating seed from dumps, lu some cases, owing to replace- 
ments dying and having to be again replaced, as much as 135 per 
cent, to 150 per cent, of replacements were done in the first year 
and even then the stocking was not complete. Of recent years 
however, stump planting has been adopted instead of direct sowing 
and the introduction of early stump planting (beginning of April) 
has completely altered the aspect of things, it being now possible 
to obtain almost complete stocking from the original planting, and 
much better growth during the first year. 

1st year weeding. — Conditions vary so much from year to year and coupe 
to coupe that no standard procedure is adopted. 

The former practice was to go over the area six to nine times during the 
first year with ween cuttings and occasional mamooty scrapings in 
lines about 2 feet wide. In large plantations weeding was a con- 
tinuous process. At present the tendency is to do fewer and more 
thorough scrapings in 4 foot lines, the intervening 2 feet being 
cut ■with a knife ; this is done three to five times during the first 
year of the plantation. Bad grassy areas are fork-weeded. 

Second year weeding . — The wider espacement (6 ft. X 6 ft.) appears to 
affect second year weeding costs very considerably {vide remarks 
on cost statement below). 

Third year and subsequent lending- - this is also considerably increased 
in 6 ft. X 6 ft. espaeomenl plantations as compared with 4£ ft: 
X 4J ft. espacement. Plantations which appeared to be well 
stocked and completely established when about three years old. 
have sometimes been badly damaged by climbers in the fourth and 
fifth years if left untended. 

Cost. — The following statement of costs is quoted verbatim hs* given by 
Mr. M. F. Bridge, the District Forest Officer, South Coimbatore division. The 
two areas chosen are both normal successful plantations with which he is familiar. 
The average cost given in the last column is bound to be higher than normal as 
many of the largest plantations ( 1926, 1 927 and 1928) had experiments with alter- 
nating strips of rosewood done throughout the area, greatly increasing wee ding 
costs. ' ' 



Costs of 1923 compared with costs of 1934. 
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Operation. 

Cost in 

B. A. 

1028. 

Remarks. 

Cost in 

R. A. 
1934. 

Remarks. 

Average 
for last 

13 years. 


Rg. A. t. 


Rs. ▲. ?. 


Rs. A* 

Clear felling * * 

15 2 0 

Standing bamboo covered 
large portion of area. 

7 2 0 

Dead bamboos, contractor 
removed large amount in 
miscellaneous species lying 
on the ground. 

16 0 

Tint bum 

1 1 0 

11,4 

0 5 0 

Both were successful bums. 
Cost depends on ooolies 
employed to ensure safety 
of forest. 

1 3 

Piling and rebuming 

8 0 0 

.... 

4 8 0 

Cost of elephants employed 
omitted in both oases. 

6 14 

Aligning and staking 

• * 

Separate figure not obtain- 
able — cost Rs. 2-3-0 in 
1024, Ra. l-U-0 in 1925. 

o 

00 

rH 

.... 

2 3 

Dibbling teak in 
patohes. 

2 3 0 1 

This figure includes aligning 
and staking. 

0 8 0 

This refers to dibbling rose- 
wood and vengai near 
teak stumps. 

1 12 

Cost of stumps 

Replacement* 

, . 

The cost of seed is not given 
for these plantations. 

Costs cannot be kept separa- 
tely from weeding as it is 
one operation. 

3 1 6 
per 1,000. 

• a 

This figure oan be reduced 
by using 2nd year stumps 
to about Rs. 2. 

As in column 13. 

Average 
3-2-9 Iasi 
3 years. 
Not in- 
cluded in 
total 
below. 

1st year weeding and 
replacements. 

24 7 0 

It must be borne in mind 
that i the stocking at least 
was got by replacement; 
mamooty weedings were 
done. 

Apparently 8 weedings. 

11 7 0 

Up to end of August and 
including 3 clear weedings. 
At most Rs. 8 more will 
suffice. Grass areas were 
forkweeded. The rest 

mamooty scraped together 
with knife cuttings. 

22 2 

Nursery for trans- 
plants. 

0 5 0 

Excluding seed 



• * 

Total first year. . 

51 2 0 

Cost . . . 

28, 7 6 

Probable total for first year 
Rs. 35. 

Average 
Re-. 49-2. 


“ These two plantations are both good but this year's is already at least 
2 feet higher than 1923 was in November 1923 owing to having been 

S ’ ated with stumps in April instead of being dibbled in March, 
s should lead to cheapness in tending. 

“ Second year weeding and tending . — I must now desert my 1934 planta- 
tion as obviously it had no figures for the seoond year and I will take 
Up 1932 as being next most typical of modern methods. However as 
it was not very well grown, figures are high in its 2nd and 3rd 
years. In view of the fact it was spaced 6 ft, X 6 ft figures are 
instructive compared with 1923 which in 4$ X 4$ ; but it also depends 
on the height growth and stocking achieved in the first year. 


L1FRI 
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Operation. 

1923 cost. 

Remarks, 

1932 ooet. 

Remarks. 

Average, 


Rs. A. P. 


Ei. a ., r. 


Ra. a. 

Weeding including 
replacing casualties, 
Cutting back 

broken stems. 

2 13 0 

Espaoement ft. 3 

weedings or tendings, Re- 
placing casualties goes band 
in hand with weeding and 
cannot be separately ac- 
counted for without in- 
creasing the oost. 

11 7 0 

, 

Espaoement fl'Xid', Con- 
siderable damage by ele- 
phants. Since 1926 this 
item has gone up nearly 
100 per cent. It may 
have something to do with 
bamboo flowering and 
consequent spread of 
weeds, grass and Lantern. 
The experiment of trying 
alternate rows of rose- 
wood for some years must 
have helped the weeds. 

6 IS 



3rd year tending. 

j 



Tending . . 

0 13 0 

Rs. 3-5-0 has been spent and 
it is estimated that Rs. 5 
will be required per acre 
in all this year and S. 0. 
is passed. Main items 
are cutting back damaged 
stems and creepers and soil 
working with forks round 
b&okward plants in grassy 
areas. 

* a 

! 

1 

i 

1 14 


“ I think experience points to the fact that more tending is required than 
has been given in the past and that it is unsafe ever to assume a 
plantation is established. 


“ Between 1923 and 1934— certain changes in conditions have occurred 
which affect the work under consideration. 

(a) Bamboo flowered about 1929. Bamboo is costly to cut out of the 

area and clear felling is now less expensive but weeds of all sorts 
have increased greatly since it died. 

(b) Espacement is now 6 ft. X 6 ft. instead of 4§ ft. X H ft. The results 

in 1933 and 1932 do not justify the change and the trouble from 
weeds has been excessive. 

(c) Local labour is obtainable in greater quantities and it is good and 

cheaper than imported labour. 

“ Finally, the greatest bit of ‘ technique ’ to be had in raising a planta- 
tion is a keen Ranger with organising ability and control of labour. 
Here is a variable factor which may influence costs 50 per cent, and 
results even more. 

“ My impression after an absence of 10 years from this district is that 
tending in the 4th and 5th years has been neglected. Plantations 
I thought fully established show great deterioration for want of 
continual attention. It appears that some attention is required 
between the first and second thinnings as damage by creepers, 
Lmtana and other species such as vemteak {Lag&retroema Imceo- 
lata) during this period does great and permanent injury to planta- 
tions. 1 

With early planting of stumps (beginning of April) and skill and care 
by the Range Officer a first rate plantation should be assured in 
the 1st year for Rs, 40 to Rs, 36. About Re. 2 a year will be needed 
until the first tl 

“ These remarks apply only to this area wttsh is the home of weeds, 
creepers, 
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M r * bridge finally lays emphasis on the doctrine preached by the late 
Mr. Hugo Wood, Conservator in this Presidency namely “ see it done yourself 
Mr. Wood used to insist on his District Forest Officer’s camping right on the 
spot and there is no doubt that the success of many of the earlier plantations 
done during his regime was due to the close personal supervision, that was given 
to them by the District Forest Officers. 

During the last four years attempts have been made at introducing a mix- 
ture in teak plantation by dibbling rosewood seed at the same stake as the teak. 
This matter is dealt with more fully under Item 23. 


Paper ( Hi ). 

By E. A. Garland, Working Plan Officer, Southern Circle, Bombay. 

Teak plantation work in the Bombay Presidency may be considered as 
passing through three stages, or phases. At first it was confined exclusively 
to nurseries or “ gardens ”. The sites for these were often selected apparently 
rather more with regard to accessibility, near a bungalow or road, than on con- 
sideration of the suitability of soil or climate for the particular species with 
which experiments were to be made. Views upon how environment reacted 
upon the growth of different tree species appear to have been generally meagre 
or confused. The work was carried on more as a form of gardening than as 
forestry and costs were generally entirely out of proportion to results, from a 
commercial point of view. At this time practically the only form of artificial 
regeneration, attempted actually in the forests themselves, was by broadcasting 
many tons of teak seed over the bare hill Bides of the Deccan in an attempt to 
restore forest in places from which it had disappeared probably very many years 
previously, and where subsequent exposure and continual erosion had utterly 
impoverished what little soil still remained. As may be imagined the results 
were not highly gratifying. Valuable experience was however gradually accu- 
mulated as to where and how teak would, or would not, grow satisfactorily even 
though the reasons for this were still only partially understood. The nursery 
work was also useful chiefly through the associated experiments with regard to 
the germination of teak seed. As early as 1870 Major W. Peyton, Conservator 
of the Southern Circle, recorded his experiences in this matter in Kanara. He 
states that the rule then generally recognised was putting the seed into nearly 
boiling water for several hours previous to sowing and thereafter watering for 
18 to 25 days ; a method which he says resulted in repeated failures. 
Instead he advocated careful preparation of the seed bed. This was 
first to be turned up in big clods, these broken with a mallet, and then a liberal 
mixture of fine forest mould added. Carefully selected fresh seed should then 
be sown, and covered with not more than 2 inches of fine mould. No effort 
was to be made to encourage the seed to germinate during the first monsoon 
season, nor were the beds to be disturbed at all, grass and rubbish being allowed 
to grow up on them and accumulate. “ A . fortnight or 3 weeks before the setting 
in of the next rains, the beds, with the addition of dry grass, bamboos and rub- 
bish, should be well fired, and after being loosened with a pick, watered freely 
for a couple or three days, when an almost simultaneous germination will be 
found to take place ”. The same author recommended an alternative method 
quicker than the above but not likely to produce more than 25 per eent. germina- 
tion. In this the seeds beds were to be broken into big clods as before, but 
before breaking up the clods, they should be covered with dry bamboos, grass 
and rubbish, so as to almost bake the clods when burnt. The beds should then 
be prepared and seed sown so as only just to be covered with the ashes. Ger- 
mination would then take place after the first few showers of rain without any 
preliminary watering. 

The second stage in teak plantation technique commenced when nursery 
experience was gradually taken out for practice into the forests. The plants 
were raised in central nurseries and transplanted into small pits which had been 
previously well dug up. Direct sowing was seldom attempted. But the success 
of these operations was rather limited, partly on account of the considerable 
distances which the plants often had to be conveyed, but chiefly because they 
were not as a rule utilised to replace forest which had been exploited, but in 
order to try to establish a crop of teak on sites until then, to a greater or lesser 
degree, bare of tree growth. The principle appears to have been that where a 
full forest crop had already existed natural regeneration, either from seed or 
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coppice, would adequately replace it again after exploitation. The fact that 
the almost invariable methods of management at this time were either the 
Indian Selection System or Coppice with Standards doubtless encouraged this 
line of thought. But in addition it seems that so long as the soil appeared ade- 
quate the absence, or unsatisfactory growth, of trees on any particular site was 
regarded as due rather to lack of opportunity, or past mismanagement, than as 
being the consequence of some inherent unsuitability of the soil, or the climatic 
conditions. Sometimes, as for instance where bamboo growth had previously 
smothered all regeneration and had then died, successful small plantations were 
raised. But frequently even a satisfactory start was followed by subsequent 
stagnation and the young plants, in spite of every attention, never throve suffi- 
ciently to produce marketable timber. Such failures led to further experiments 
in the treatment of seed and to comparisons between direct sowings and trans- 
plants, for the acceleration of growth in the first season so that the young seed- 
lings might the better overcome competition from weeds and grasses. It was 
;his consideration of reducing adverse competition from weeds which orginally 
l ed to the adoption of the method of burning slashwood and debris collected on the 
plantation site, which seems to have been started originally in Kanara, and 
taken thence to Thana, until finally it has spread throughout the Presidency. 
The patches so treated were at first quite small, being usually openings caused by 
Selection fellings. But gradually, when clear-felling superseded the Selection 
system, the operation became extended on to a larger scale. In Kanara, the 
forest crops being heavy under favourable climatic conditions, and only a small 
proportion of the trees being saleable, wholesale burning of the large quantity 
of refuse, freouently including plenty of bamboos, would be done over consider- 
able areas. These might be anything from 10 to 70 or TOO acres, which had been 
elearfelled and on which the previous mixed crop was replaced by pure teak. 
But in the drier zones where the forests were more open, bamboos generally 
scarce or absence, and the trees growing to little beyond polo size, but where 
frequently the proportion of teak in the crop was much greater, only relatively 
small patches would be selected throughout the clear-felled area. These would 
be piled with all available brushwood, burnt, and artificially regenerated with 
teak, while the remainder of the clear-felled coupe was left to regenerate itself 
naturally from seed, or by coppice shoots, of mixed species. Similar restric- 
tions occurred in most of the Thana forests, though here the crops were gener- 
ally heavier : the cause of deficient material for burning being that so much was 
removed by the purchasers. Owing to the proximity of Bombay, almost any- 
thing unsuitable for timber was marketable as firewood, or converted into char- 
ooal, and even the smallest branchwood was removed by the local villagers, who 
have the privilege of taking anything under 6 in. in girth. The sites of the char- 
coal kilns however proved to be suitable for raising teak after the ash had been 
removed. In all the areas where the plantation work was concentrated on small 
patches there was a natural incentive to raise teak too close, say 2 ft. X 2 ft., 
and to be too reluctant to thin out early and ruthlessly ; the latter being also 
partly due to the difficulty of finding many of these small patches in the thicket 
of quick-growing xerophytic species which spring up in the first few years after 
a clear-felling. In consequence, in recent years, there has been a steady change 
to making the patches larger, and therefore fewer in number in each annual 
coupe. This change has also been encouraged by another consideration, namely 
the choice of only those sites which are the most suitable out of the area avail- 
able for plantation work. In Kanara this same cause has led to rather different 
results, it having been found generally impossible to obtain a compact area of 100, 
or even 50, acres all of which can be considered really suitable. The tendency 
there has. been consequently to make the individual plantations rather smaller, or 
to omit the unsuitable portions and to make the plantations, though continuous, 
of more irregular shape. It is this interest in sites, or “ habitats ”, for which 
the great advances in soil science and ecology are doubtless responsible, which 
the writer regards as marking the commencement- of the 3rd stage in teak planta- 
tion technique in Bombay. Formerly attention had been chiefly concentrated 
upon the actual seed, its germination, and the early growth of the apedling until 
fully established as a sapling. To this is now added the realisation of the im- 
portance of its environment and of the interplay of all the mtiltitudinous factors 
which react upon its growth. It is also realised that the beneficial results of 
burning are not so much through the reduction of adverse plant competition, or 
■even through the direct manorial value of the addition of the Wood ash, as 
through the extremely complicated modifications of the actual soil constituents 
and popnlation. 
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It may be preferable first to summarise briefly the present position and then 
to sketch in the lines upon which further developments may be expected to occur. 

Preparation of Me «fe.— -Careful heaping and burning of branchwood and 
refuse is now the invariable practice. Where large logs are included in the re- 
fuse, heaping a second time and burning again is often necessary. 

)f plantations . — This varies with the amount of branchwood and re- 
fuse available for burning, which in turn is controlled chiefly by climatic condi- 
tions, but also in some districts (notably Thana.) by market demand. The 
same causes also influence the proportion of plantation, which may be in small 
or large patches, to the total ooiipe area. In the Paneh Mahals district, where 
conditions are probably as arid as any in which teak can be grown with reason- 
able success, the individual patches are usually 40 ft; X 40 ft., and a total of 
only 3 to 5 acres, out of each 100 acres of coupe, is planted. In Thana district 
the size of each plantation patch is now not less than 40 ft. X 40 ft. and may be 
SO ft. X 80 ft. or more. In the Dangs they are usually 50 ft. X 50 ft. and in 
West Nasik division 1 square chain. In Kanara half an acre is taken as tko 
absolute minimum and continuous plantations may be made up to about 30 acres 
conditions are favourable. 

Treatment of seed and method of formation . — The usual method of treat- 
ing the seed prior to sowing is (o collect it one year in advance and to “ weather ” 
it by spreading out on boards or flat rocks and allowing it to be thoroughly 
soaked by the rain of the first monsoon. Where the rainfall is light (30 in. or 
less) this weathering is done throughout the monsoon but under conditions of 
heavy rainfall the seed will not. be put out before July. After having been 
weathered, the seed is thoroughly dried, carefully sorted; and stored until re- 
quired for sowing in the following April before the break of the second mon- 
soon. If for apy reason seed of the previous year is deficient, that of the cur- 
rent year, can be treated with a fair measure of success by alternately soaking 
for 8 to 12 days and then drying for a similar period ; the process being repeat- 
ed twice or three. Formerly direct sowings were the general rules, failures 
being replaced by seedling transplants. As these seedlings were transplanted 
with entire root systems, and a little earth, they had to be quite 
small. The measure of success was frequently very variable. Direct 
sowing has now been entirely superseded in the Southern Circle, and is 
gradually disappearing throughout the Presidency. Instead seed, similarly 
treated, is sown broadcast in nursery beds. The seedlings are later pricked 
o^it to a spacing of 6 in X 6 in. and kept until the following year when they are 
“ stumped ” and planted out in April. “ Stumping ” consists of cutting back 
the plant to from 1 to 1| inches of collar and 64 to 7 inches of root. These 
stumps are planted at an angle of about 45° and half an inch below ground level. 
They successfully survive periods of excessive or deficient rainfall during the 
monsoon which would kill almost, all little first-year seedlings. The general rule 
now is to make nurseries for next year’s stumps in the current year’s coupe. 
These are dry nurseries, overhead shade teing provided in the hot weather 
where necessary. In some cases, where suitable sites are available near water, 
wet nurseries of a semi-permanent nature are established as a reserve. The 
object in alienees is to- have always on hand an ample supply of 1 year old seed- 
lings suitable for stumping to replace Casualties later in the monsoon season, as 
well as to stock the plantations on formation. 

Spacing .— Spacing in plantations: is now almost invariably 6 ft. X 6 ft., the 
only important exceptions being Northern Kanara where the spacing is either 
12 ft. X C. ft. or 9 ft. X 9 ft. and Pancb Mahals where it is still 3 ft. X 3 ft. 

•- Tending after formation.— -As a general rule plantations are weeded 3 times 
in their year of fotmation, twice in the 2nd year and once in the 3rd year. Ex- 
ceptions are of course, made where inspections show r that unusually dense growth 
of weeds, or especially of creeners, necessitates additional attention. In the 
dfrrer zones it is frequently possible to reduco the numbers of weedings required, 
fijjtumps usually develop two or more shootB. Surplus shoots, therefore, have to 
be carefully cut off when about 3 to 4 inches high, leaving only one to grow on. 
At the same time the surrounding soil is well aerated. Later the plants are earthed 
np when about 9 inches tall. In especially dry districts this earthing up is elabo- 
rated tatgkethe form of a mulch; grass being mixed with earth, with the idea of 
reducing ev&porati'en owing to the soil packing. Badlv developed saplings are 
cleaned out in the 5th yeasr. Of growth of epecies other than teak which lias 
. LlFTfT 
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sprung up between the lines, only such is cut back which is definitely liable to 
interfere with the teak, the remainder being kept for soil cover. In some places 
in Eastern Kanara sowings of Tephrosm Candida between the teak lines jhavo 
proved to be a quite successful alternative. After their 5th year the planta- 
tions are carefully watched by annual inspections, subsequent cleanings and 
cutting of creepers is done whenever required, and the first thinning of the teak 
made when necessary. This is usually about the 15th year, but may frequently 
be earlier where the growth is good. The present tendency is definitely towards 
earlier opening up of the teak than was formerly practised, though no hard and 
fast decision has yet been made in this matter, the optimum Bpacing relative 
to height growth being still under study in series of sample plots. The objec- 
tive is to open up the teak sufficiently to allow a self-sown under-storey of other 
spoeies to develop, and yet not to sacrifice more young teak poles, at a size 
when they are still not marketable, than is absolutely necessary to obtain this 
under-storey. The latter is now generally considered to be essential to the 
subsequent proper development of the teak. Underplanting with particular 
species, for which a good sale might be anticipated, has been abandoned as un- 
satisfactory. No such species have yet been found which combine well with teak. 
Either they become too strongly dominant ( e.g Gmelina arbor ea) or else are 
suppressed. The under-storey of self-sown species is regarded purely rs 
necessary soil cover, which can be lopped, or pollarded, or cut out, directly it 
shows any tendency to interfere with the teak. 

Costs. — In districts where the coupes are sold standing a large proportion 
of the cost of laying the branehwood ready for burning is hidden in work carried 
out by the purchasers of the coupes. A variable proportion of the subsequent 
work of burning, sowing, planting and weeding is also done by the permanent 
staff. It has not been possible to obtain any figures which can be relied upon to 
include all such hidden costs. A fair estimate however may be — 

Rs. 

Heaping, burning and rebummg branehwood and refuse 8 to 12 

Nurseries and seed . . . . . . 2|8 to 3 

Planting and weeding . . . . . . 8 to 12 

Or an average of about Rs. 25 per acre of actual plantation. To this must 
he added the cost of felling unsaleable timber standing on the site. In Thana 
district this will be almost negligible but in Kanara it amounts to between Rs. 25 
and Rs. 30 per acre. Other districts will be intermediate between these two 
extremes. Taungya is hardly practised at all except in the Kolaba district. The 
effect on costs is to eliminate most of the charges for planting and weeding. 

Attention is now being concentrated upon the justification for the heavy 
costs, whether actual or hidden, involved in the method of preparing the planta- 
tion sites by heaping and burning branehwood, and suggestions are being made 
that other methods might, be equally, or more, effective, at a smaller, or similar 
cost. The precise action of such partial sterilisation of the soil is still not yet 
definitely decided by soil scientists. The hypothesis, of Russell and Hutchinson, 
that destruction of the protozoa in the soil permits the accelerated development 
of bacteria, is apparently not accepted as fully explaining all the numerous 
changes which occur. It is however generally conceded that soil rich in a great 
variety of organic constituents respond best to such treatment. This certainly 
Coincides with our experience. The method started in the Kanara forests, where 
the climatic conditions of equable temperature and heavy rainfall result in a 
climax forest of evergreen, which evidently supplies very large quantities of 
organic material to the soil. On the other hand much of our teak grows under 
conditions of climate which must result in very different soil conditions. The 
difference will be not only in the chemical and physical characteristics of the 
organic and inorganic soil material, but also in the nature of the soil popula- 
tion, especially quantitive distribution. It is significant that, the agriculturist 
with his centuries of accumulated experience, has evolved a markedly different 
technique in the preparation of the soil for his field crops. In the zone of heavy 
rainfall be prepares Mb seed bed by precisely the same method of heaping and 
burning brushwood (“ rab ”) and ploughs up his fields only shortly before the 
arrival of the monsoon. May this praetjeo perhaps permit undisturbed develop- 
ment of algae I In the zone of lower rainfall the land is ploughed up imme- 
diately the crop is lifted off it, i.e., in December and January, and the soil is left 
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broken thus into large clods, to the action of sun and air. This alone apparently 
Suffices to restore a reasonable degree of fertility, though often farm manure is 
added. But burning of brushwood is not practised for the preparation of a seed 
bed, even where there is an ample supply of material available close at hand. 
As in so many other matters, is it not probable that ordinary agricultural 
practice may point the way for scientific investigations to evolve a modification 
of our technique ? 


PAPER (IV). 

By H. C. Watts, Silviculturist, Central Provinces. 

Most of the teak forests of the Central Provinces are of poor quality and 
the selling price per acre, even under a clear felling system, rarely exceeds 
Its. 20 to Rs. 30 per acre. Expenditure on artificial teak regeneration, except 
on an experimental scale, can probably therefore only be justified in places 
where the soil and drainage are sufficiently favourable to render it probable 
that teak is likely to attain at least C. P. Ill quality (50' — 70' at maturity). 
For these reasons, few plantations have been raised during the 30 years period 
1900 to 1930 and these plantations were on little more than an experimental 
scale. 

It is only during the last four years that, important teak plantation work 
has been undertaken. Under the prescriptions of the Bilaspur working plan, 
approximately 30 acres a year have been very successfully planted during the 
past four years, the system adopted being that locally known as the dona 
(or leaf cup) system, originated by Mr. Lokre, the distinctive feature of which 
is that germinating seedlings are pricked out in April into small cups made 
of woven leaves. The seedlings are allowed to grow in these cups until the 
rains break, when the cups are themselves transplanted to the plantation area. 
In this way the young plants are subjected to the minimum of shock in trans- 
planting. The system has given an extraordinarily high percentage of success 
and a more detailed account of it is submitted. 

The South Chanda teak forests are among the most valuable teak forests 
of the Central Provinces. A plan prescribing conversion to even-aged forest 
was introduced six years ago but natural reproduction has been unsatisfactory 
and artificial methods, chiefly stump planting, have been resorted to on a large 
scale. 150 acres were successfully planted in 1933, 200 acres are being under- 
taken this year, and it is proposed to plant up 300 acres next year. These are 
by far the most ambitious plantations ever attempted in the Central Provinces 
and a descriptive note written by Mr. Tasdiq Hussain, I. F. S., is submitted. 

The soil in both these divisions is chiefly quartz schist or gneiss. Rainfall 
averages 50" to 60". The forests are chiefly of C. P. Ill quality (50' — 70') 
but occasionally II quality (70' — 90'). Teak attains maturity at about 5 ft. 
girth, trees over this size seldom being sound. 

Bilaspur.— The ‘ Dona ’ or leaf-cup system. 

> 1. General !. — Teak 'plantations have beeu undertaken during the last five 

years in the Bilaspur division, in which the forests are chiefly mixed forests 
with only scattered teak. The soil is usually schist. Only well stocked areas 
of C. P. Ill quality (50' — 70') are considered suitable for planting ; IV quality 
mixed forest (below 50') is the prevailing type in this division and indeed over 
very large tracts in the Central Provinces ; but in Bilaspur it is considered 
that such forests are not capable of producing teak of sufficiently high quality 
to justify expenditure on teak plantations. No attempt is, therefore, made to 
form plantations in IV quality areas or in blanks. The teak plantations are 
generally most successful in forests where the previous crop consisted of good 
quality mixed forest with an understorey of bamboo. 

2. Preparation of site. — All saleable timber is first felled and removed 
from the area as early as possible in the working season. The unsaleable 
material is then clear felled, all undergrowth being first cut back : as soon as 
this material is moderately dry, it is burnt, so as to clean the site by reducing 
to asbes all grass, twigs and the smaller refuse. The larger material will 
mostly be left unbttmt, but the site will be sufficiently cleared for laying out 
and marking the planting positions. For demarcation, a Gunter’s chain is 
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used and a spacing of 6.6 ft. (10 links) adopted. Such spacing makes laying 
out with a chain easy and requires exactly 1000 plants to the acre. Pegging 
the position for each plant is found unnecessary ; the position is merely marked 
with a few strokes of a pick-axe, while the chain is stretched, and it is found 
that the marks remain visible until the plants are put out early in the rains. 
Large, pits are not dug, but small pits, the size of the dona or leaf cup (4" 
diameter and 4" deep) are made at the time of planting, when the soil has 
been softened by rain. After the planting sites have boen marked, the unburnt 
wood is cut up, and heaped evenly at each site. The heaps are fired a few 
days before the first showers are expected in June : earlier burning would 
result in the ashes being blown away. It is found that this second firing 
greatly reduces the expenditure on weeding and the cost of logging is thus 
more than repaid. 

3. Collection of seed and preparation of donas, — The seed is collected 
locally, as far as possible from specially selected marked trees ; but Mysore 
and Nilambur seed gives the best results in Bilaspur. The donas or leaf cups, 
are made of tough old leaves, young leaves being useless for the purpose, as 
they would rot in a few days. Palas ( Butea frondosa) and small teak leaves 
are found most suitable and these are collected and stored during the winter. 
When the donas are prepared the leaves must first be moistened. A dona 
requires about four leaves and is about 3 to 4 inches deep, 3 inches across at 
the top and 4 inches at the bottom. Thin bamboo splints are used to fasten 
the leaves together, and the leaves are doubled in every part of the dona. 
Women and children can do this work and a dona can be made in about half 
a minute : the cost is therefore not great. Before filling with earth, the dona 
is perforated at the bottom to allow drainage of water. The earth used in 
the dona is powdered and sifted and strengthened by the addition of leaf mould 
and cow manure. The proportion used is 4 parts earth, one part leaf mould 
and one part manure. 

4. Sowing in the donas. — Weathered teak seed is sown or spread in beds 
in a nursery about the middle of April and watered daily : as soon as germina- 
tion starts, the germinating seeds in which the radicle or the cotyledons have 
begun to appear are gently picked out and planted in the donas, one in each 
dona. It is in the dona itself that the radicle enters the soil and the coty- 
ledons are first exposed : as the donas are filled with the seedlings they are 
placed on racks of bamboo tattas resting on cross pieces of 18" girth and thus 
raised about 6 inches above ground level. The donas must on no account, be 
placed on the ground where the tap root would penetrate the dona and enter 
the soil. A tatta 40 feet long and 4 feet wide can carry 1,000 donas. To re- 
gulate transpiration, grass screens 7 feet high and 4 inches thick are erected 
all round the site where the donas are kept, in order to break the force of 
winds, and in very hot weather overhead shelter is also provided against ex- 
cessive sun by erecting over the beds bamboo screens so woven as to break the 
strength of the sun but not completely to exclude it. This overhead shade is 
removed as soon as the weather becomes cloudy or the plants are sufficiently 
strong and in any case must be removed by the middle of June. In very hot 
weather the ground and the grass screens surrounding the plot are watered, 
to reduce transpiration. The dona plants themselves are watered at least 
once a day, a watering can with a fine rose being used. 

5. Transplanting. — The plants continue to grow in the dona for 6 or 8 
weeks until the rains break, when the height should be about 6 to 8 inches. 
As soon as the rains break the donas are carried to the plantation site, the 
leaves of the dona torn off, and the plants put out into pits of the same size as 
the donas themselves. The great advantages of this system appear to be that, 
the plants are subjected to little or no disturbance at the time of transplanting, 
which is an exceedingly simple operation. They are already 6 or 8 inches 
high when planted out, and thus have obtained a start against competing weeds. 

6. TVeedinas . — Grass and weeds are pulled out by hand as sopn as thev 
have grown sufficiently high to make this possible. Coppice shoots and seedl- 
ings of inferior species and bamboos are cut only when actually interfering, or 
likely soon to interfere with the teak seedlings. 

7. Costs. — Average total costs, including weeding, have been abont Rb. 14' 
per acre. This is more than double the - South Chanda costs, but the spacing' 
hae boon 6' X 6' compared with 12' X or 15' X HP. 
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Note by Mr. Tasdiq Hussain, I.F.S., on planting and nursery work in the 
Allapilli Range of the South Chanda division during 1934. 

This note summarises preliminary work done during the hot weather, 
1934, and the work done at the commencement, of rains. The programme of 
work for this year included : — 

(1) Planting of about 200 acres in compartment 33. 

(2) Replacement of casualties in last year’s planting area. 

(3) Raising about 80,000 seedlings in the nursery at Talwara for use 

next year. 

Compartment No. 33. — The semal in the coupe was sold standing to a 
contractor who did not vacate the coupe till the middle of May, thus delaying 
the preliminary work. All other species including bamboos were clear felled 
departmentally by the end of March. The coupe was burnt on the l7th<May. 
The fire was not sufficiently severe and in places even bamboos and thinner 
branches were,' not burnt. These were collected in heaps and reburnt and the 
bigger logs dragged into mlas by elephants. These operations were com- 
pleted over about 70 acres only as the rains broke and firing became impossible. 
There was no time for either staking or pit digging and this work had to be 
carried out at the time of planting : staking is essential but in South Chanda 
the digging of pits is not necessary. 

Planting started on the 20th June. About 5 acres were 1 planted with 
semal donas (leaf cup-plants) and about. 3 acres with teak donas. The rest 
of the area was planted with teak root and shoot cuttings. These were ob- 
tained from one-year-old nursery plants. Several thousand plants which had 
roots too thin for putting out as stumps were transplanted with the root 
system, as far as possible, intact : these mostly failed. All the nursery plants 
put out as stumps or transplants were from the local seed. The teak donas 
were from seed obtained from Nilambur. 

Over about 130 acres the spacing was the same as last year, namely 12' X 12'. 
Over the rest of the area spacing was increased to 15' X 15' as the total number 
of plants in the nursery was about 60,000 and at least 20,000 plants had to be 
reserved for replacing casualties in compartment 32- A and 33. 10,000 teak 

donas had been got ready in view of this shortage but they were made a little 
too late in the season and new palas (Butca frondosa) leaves had to be used 
so that not only were the plants not big enough but the transport in carts to 
the coupe resulted in heavy casualties. Carrying in Icawars was tried but the 
donas this year were too big and only 10 — 12 could be carried in two baskets : 
only 500 donas were put out. The dona technique this year was in accordance 
with Mr. Lokre’s note but the work was started late. Seed was put out and 
watered and directly the radicle appeared the seed was transferred to the 
dona cups. Unfortunately it was not foreseen early enough in the season that 
donas would be required. Old leaves had not been collected, and the seed 
was not put out to germinate until about the second week of May. 

The technique of stump planting was the standard technique for this work 
and need not be described. The work was simple as nursery plants were 
available. The weather conditions were also ideal. Except in the last week 
it rained during the night while the weather during the day was cloudy. 
Planting started on the 20th June and was completed on the 3rd July, notwith- 
standing some difficulty about tools and although staking had to be done at 
the time of planting. Much kawitch ( Mucuna pruriens) came up after the first 
few showers and was eradicated. Weeds were coming up fast when the 
coupe was inspected on the 6t,h July and a weeding has since been carried out. 
About 95 per cent, of the cuttings had already sprouted and those put out on 
the first day had 4 — 6 leaves. Casualties will be replaced at the time of weed- 
ing and about 6,000 plants have been reserved for thiB purpose. 

Semal donas were put out in two alluvial patches but these also were pre- 
pared rather late. Seed was sown direct into donas. It germinated within 6 
days and the plants were put out about one week after germinating. The seed 
mig ht, just as well have been sown direct in the coupe as percentage of germina- 
tion is high. 

Compartment No. 32- A ( 1933 plantation). — This compartment was taken 
up after compartment 33. By the 7th of July, 12,000 casualties had been ?e- 
L1FRI 
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placed over about 130 across : last year’s spacing was 12' X IT and about 7C 
per cent, of the plants put out last year have survived. Many plants died 
back but came up again with the rains, and the success of the work in this 
coupe is assured. The smaller plants are being weeded and overhanging bamboos 
are being cut over all the plantation. Casualties are all being replaced with 
stumps or transplants : as the weather conditions were favourable, the trans- 
plants arc doing well. 

Nursery. — A new site was cleared during the hot weather. The beds 
were thoroughly worked to allow the roots to penetrate the soil without 
forking. Last year when the site was cleared and the beds were prepared in 
July, the teak plants were badly grown, the tap root having branched super- 
ficially. The beds were manured with ashes. 

The seed available was this year’s local seed, la6t year’s weathered seed, 
and about 800 lbs. of unweathered Nilambur seed. Weathered seed was sown 
direct in several beds in lines 6" apart. Local and Nilambur unweathered seed 
and some weathered seed was spread out thickly on beds at intervals of 5 beds 
the intention being to prick out the germinating seedlings into the adjoining 
beds. 

The weathered seed germinated excellently, giving almost complete lines 
and the unweathered seed was also germinating by 6th July. It was expected 
that germination would bo later as the beds had not been watered and the rains 
did not start before June 20th. The Nilambur seed put out for donas in the 
middle of May and regularly watered, germinated profusely within a fort- 
night. Pricking out started about the 1st July and over 90,000 plants were 
pricked out. The nursery practice has now been more or less standardised 
and the recurring expenditure on the nursery will be negligible. The expen- 
diture on pricking out this year was about Rs. 20. 

Suggestions for future work. 

Plantation. — The following planting programme should be adhered to as 
far as possible : — 

1. The coupe should be clearfelled by the end of February. 

2. Semal should not be sold to a contractor, as his presence in the coupe 
interferes with preliminary plantation work. 

3. The coupe should be burnt towards the end of April. 

4. The unburnt material should again be collected and burnt in heaps and 
the coupe finally cleared by the third week of May. 

5. It is essential to stake the area in advance between the last week of 
May and the start of the rains. Staking takes as much time as the actual 
planting. If the area is staked in advance it is possible to plant 40 acres a 
day with about 120 coolies. 

There is a general tendency for subordinates to attempt to put in stakes 
in straight lines. As we are raising a forest plantation and not a park, as 

as the stakes are 12' by 12', precision is unnecessary. 

6. Advance digging of pits is unnecessary. The pits get easily choked 
and have to be redug. Pit digging is most economically carried out at the 
time of planting. 

7. Stumps must be at least in diameter : otherwise they fail. 

Nursery. 

1. The beds from which plants have been removed should be allowed to 
weather till well after the rains when they should be levelled up and manured 
with wood ashes and weathered cow dung. 

2. Weathered seed should be thickly sown direct into bed* in lines. 

3. Unweathered seed should be spread out at intervals in the nursery. 
Germination of this seed is irregular, excepting of Nilambur seed, which ger- 
minates well. 

4. No watering is necessary. Seed should bo sown in bods or put out for 
germinating towards the end of May. 
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oruvi 

1. The following tools, etc., are required for 100 acres of plantation 


Pickaxes . . . . . . . . . . 30 

Shovels . . . . . . . . . . 30 

Crowbars . . . . . . . . . . 50 

Axes . . . . • . . . . . 30 

Machets . . . . . . . . 2 

Baskets . . . . . . . . . . 20 


The average nursery and planting daily tasks for a cooly are given below. 
These averages are based on the actuals of this planting season : — ■ 

Nature of task. Quantity or No. a cooly can do daily. 

Digging stumps from tho nursery . . 150 — 200 according to size. 

Putting out stumps in the plantation . . 100, including digging pits at the time 

of planting. 

Staking, including cutting of and 80 coolies completed about 60 acres 

carrying of stakes from the forest. with a spacing of 15 ' X 15'. 

Pricking out seedlings in nursery beds . . . . . . 800 

The average cost of the actual planting including staking this year was 
about Rs. 1-8-0 per acre (excluding nursery work). The total cost of labour 
including nursery work is under Rs. 5 per acre. 

Addendum by Mr. C. M. Harlow . — A great want that I feel and which I 
think must be felt by others is a text hook of some kind on the silviculture of 
teak, particularly with reference to its regeneration both natural and artificial. 
Whenever any question arises one at once realises that there is nowhere 
authoritative hook that one can look for an answer except Troup’s silviculture 
which is quite out of date as regards teak. 

I take it for granted that the need for such a text book will be everywhere 
admitted and the form of discussion at the Conference should be regarding 
the lines on which the question is to be tackled. For many reasons it would 
be desirable to have all information from all provinces in one volume hut 
possibly such a work would become unwieldy in size. On the other hand cer- 
tain provinces might prefer to produce their own work primarily for their own 
use The important matter from the Divisional Officer’s point of view is to 
have a book of reference from which all the up-to-date information will be 
available What we want in the Central Provinces for example is information 
in a handv form about the methods employed for artificial regeneration of 
teak in Nilambur, in Burma, the Bombay rab methods, the Gorakhpur methods, 
the North Raipur methods, etc. Then there is the ever-recurring question of 
the treatment of teak seed, the need of weeding, the effect of late weeding. 
We lose a lot now by having to learn by our own mistakes which could be 
avoided if we had a reliable text-book, kept up-to-date by re-editions at reason- 
able intervals. 

T suggest, then for discussion the form in which such a book or books are 
to be produced and the agency of production. 


PAPER (V). 

By C. K. Homftiav, Silviculturist. Bengal. 

Chittagong Hill Tracts is the only division where teak is being put out 
systematically on a large scale and these notes refer to that division only The *, 
method employed is ' taungya ' and there are no departmental tannqyas of teak. 

Soil —The soil varies from clnv to clayey loam on level ground to sandy 
loam over sandstone on the slopes. Humus is absent. The clayey level ground 
is to be found near the banks of streams and is often water-logged, and teak is 
confined to the slopes only where the growth is best. 

Climate . — The temperatures are high and the humidity great. The cold 
season is short, there are no great extremes of temperature but very heavy dews 



300 


Item 24] 

occur at night. The rainfall is heavy, the yearly average being over IOC'"* Tho 
heaviest rainfall is between June and September, but storms occur from March 
onwards and Ihere is seldom a month in the year with no rain at all. From the 
beginning of May there is usually no long period of drought and it is safe to 
sow seeds. 


Teak seeds are collected in Jnnuary-Februarv locally from trees of the 
older plantations. Seeds are collected from the ground. After collection — 
Beeds are dried in the gun for 6 or 7 days and stored until April-May. The 
jhums are clear-felled, and burnt early in April and staking is done 6' X 6' 
Before sowing in April-May, teak seeds are treated under the pit method as 
follows : — 

A pit, is dm? two or three feet deep and three to four feet square and filled 
with water. When this has run out — the bottom and sides of the pit are lined 
with teak loaves. The seeds are soaked for 48 hours in water in a tub warmed 
by the sun during the dav, and then put in the pit with a layer of teak leaves 
between the layers of seeds and a final cover of 6" of earth. Before filling up 
the pit in lids manner 5 bamboo pipes, one in the middle and one at each corner, 
the latter laid at a slant, are put in to position and holes cut in them, so that 
when the pit lias been filled up water can reach all layers. The seeds arc kept 
in the pit for about 10 days and watering is done every alternate day. The pit 
is then opened and normally about 10 per cent, of seeds are expected to have 
germinated. Heavy watering must not he done. Successful treatment of seed 
is a very important item and must he done by a reliable hand. 

After the above treatment seeds are sown direct within at least two days 
of removal from the pit in thali* 6' X 6', 4 to 6 seeds per thali ; for this about 
25 lbs. of seeds are required per acre. Seeds are sown in April-Mav and there 
is no need to wait for the break of the rains. Seeds are sorvn Y' hehw the 
ground. Germination takes place Avithin a week and is complete within two 
months, the percentage of success in terms of stakes should he between 60 and 
70 with good supervision. Small nurseries are sown up with seeds on each 
man’s ilium to act. as a reserve of transplants to fill up vacancies by trans- 
planting in the first year and hv stump planting in the second. This method 
used to completely stock the areas in 2 vears and Avas emnloved up to the year 
1931. * 

In 1931 it was thought that a considerable amount of infilling had to he done 
in the second year in plantations raised by direct sowing. To obviate this it 
Avas decided in 1932 to transplant all over the area instead of direct soAving, on 
the linos recommended hv Blanford in Burma Forest Bulletin No. 24 — Silvicul- 
tural Series. No. 14- — published in 1931. Seedlings used were from 4-" to 6" 
high instead of those that had just put out these cotyledons as suggested by 
Blanford. The Jhnmins were supplied with sufficient quantities of pit treated 
seeds in April-Mav which Avere sown in tempornrv nurseries in their respective 
fruvn*.' Transplanting of healthv seedlings 4"— 6" in height was started after 
tlie rains were knoAvn to have set in and continued until the area was complete 
taking advantage of spells of Avet weather. Experience has shoAvn that seeds 
should not be boa*™ too onrlv or the plants become too big. Transplanting must 
not, he dorm until the real monsoon starts towards the end of .Tune so as to avoid 
any spell of drought after transplanting. 


This method was carried out in 1932 and 1933. Tf was found that trans- 
fook much longer than direct sowing and in consequence the cleaning 
of the 2nd voar and' oldev plautations was deWed considerably and a certain 
amount of damage was done by assam lota ( Eupaforium odoratvm) in these 
plantations, Avhereas as direct sowing is completed hv the middle of May and 
pnddv sown hv the end of June leaving labour available for cleaning iii the 
older plantations in July. There was also the danger of drought directly after 
transplanting and considerable infilling had to he done in the first, tvear. The 
growth of the plants that Avere transplanted' early was better than the average 
from direct sowing but the height growth of the resulting crop was found to he 
patehy owing to infilhngs. Taking all things together it was felt that, no appre- 
ciable increase m stocking and growth was obtained in the first year hv trans- 
Planting. and that ns it, took longer to complete than direct sowing, cleanings in 
kvJ™1 T r ^d. older pkntations were delayed and damage by as, mm lota mb 
likely to he considerable. Also owing to the lahonr involved in transplanting 
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it was felt that the interest of the jhumias were being completely subordi- 
nated to those of -the department and this is hardly fair provided success can 
be obtained without interfering with their legitimate requirements. Sowing 
can be completed by the middle of May before the jhumia has to think or 
sowing his paddy, whereas transplanting cannot be done without risk before the 
ond of June at which time be should be putting out his paddy.,, Excellent 
plantations have been raised by direct sowing, which method suits the jhumia. 

In the meanwhile in 1932 the Provincial Silviculturist had written to the 
Burma Silviculturist regardiug the methods in force in Burma after the issue of 
Blanford’s Bulletin in 1931 and got the following reply : — 

“ Subject . — Sowing teak direct in plantations. The sowing of teak in 
plantations has not been given up and remains the normal method of regenera- 
tion in most divisions in Burma, though generally germinating seeds are used. 
The seed is sown as soon as the taunqya has been burnt in small, quantities on 
numerous small patches and as soon as the taunqya has been staked and) the 
seeds have started germination the seedlings are transferred to stake. 

In the Hlaing Circle it appears that some experiments were carried out 
with small transplants from nurseries of the year, i.e.., aged 1 to 2 months. It 
seems that this method was no improvement on the general method. The Divi- 
sional Forest Officer, Prome division’s report is as follows — “ Transplanting of 
teak seedliugs was done as the Conservator expressed himself very strongly in 
favour of this method. The villagers, however, distrusted the innovation and 
sowed seed at each stake as well as transplanting. The result has been that 
there ore 3 or 4 seedlings at each stake in many places. There is no difference 
of growth so that it is quite impossible to tell transplants from seedling's. D 
would appear lhat in this area transplanting is so much extra work for nothing ”, 

In the Myitkyina division teak stumps are always used because the germi 
nation of teak seed is slow and uncertain. The nursery treatment is of the 
simplest kind. Beds are dug up 6" deep and the soil is raised a few inches. 

The seed is sown fairly thickly as soon as possible after collection. The 
plants from which the stumps are obtained are just, over 1 year old when put 
out. 

Consequently in 1934 for reasons mentioned above the Divisional Forest 
Officer decided to revert to direct sowing. He also reports that the earlier the 
sowing is carried oi^ (end of April) the better the percentage of germination 
obtained. A count showed that seed sown end of April give 60 per cent, to 70 
per cent, and that sown later in May only give from 45 per cent., to 50 per cent. 
In addition an experiment was carried out over 5 or 6 acres, with sowing 
germinating seeds as recommended by the Burma Silviculturist in the above 
mentioned letter. Instead of using the pit method of treatment, flat places in 
the jhums were prepared by mid- April. The seed was then spread about 3 
or 4" deep and watered (when it did not rain sufficiently) every other day. 
As soon as seeds germinated, they were pricked out and sown until the area 
was complete. After this any failure was replaced in the same way, the 
balance of the seeds being sown in a nursery for infilling as transplants" in the 
first year and as root and shoots in the second year. A disadvantage of this 
method was found to be that the radicle was often broken during transport'. 
This is purely lack of experience and it should he possible to avoid this in 
future. 

The villagers are practised taunqya cutters and do two years cleaning 
free and are paid Rs. 10 per cent, plants assessed after the 2nd year’s cleanings, 
though a part payment of some Rs. 2-8-0 are paid at the end of the first year. 

The villagers are practised taunga cutters and do two years cleaning 
drv paddy, cotton and til, with some brinjals and chillis, maize, etc., near the 
huts. These crops get about 2 weedings and harvesting is mainly over by 
November after which they free the seedlings using the doo, hut pulling up 
climbers. Ordinary two or three cleanings are done in the second year and 
departmentally until the end of the 4th year by which time in a fully stocked 
plantation a complete canopy should have been formed. 

First thinning is usunlly carried out in the 5th year and in exceptionally 
good areas in the fourth year after formation, and thereafter every five years. 
The first thinning should be as mechanical as possible, the exceptions to a pure 
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mechanical thinning being all forked, badly cankered, misshaped and suppressed 
trees, which should be removed. Trees on the edge of a blank must be left. 
After the first thinning in a normal area the spacing of 6' X 0' will be changed 
to the diagonal 8|' X »£'. The second thinning will again bo as mechanical, as 
possible by the removal of trees in each alternate line, e.p., 2, 4, 6, etc., reducing 
the spacing to 12' X 12'. Teak must never be allowed to become crown-bound as 
it has definitely been proved that teak that, has once been suppressed does not 
respond to a thinning for 3 or 4 years and so much increment is lost. Thinning 
should therefore be so done that the canopy is not completely closed until the 
year before the next thinning is due. In the case of teak all suppressed and 
dominated stems should be removed in thinnings as this species suffers from 
so many pests and diseases which may become epidemic ; these are usually 
spread from those trees that are sickly and have not got full room for their 
development. It is essential that the floor of a teak forest should be well 
covered by a fairly dense understorev, otherwise the surface soil is soon washed 
away and roots hared. In Bengal we are lucky in that bamboos come up over 
large areas and have formed quite a dense undergrowth at. the end of the 5th or 
6th year, provided the first thinning is heavy enough to let in sufficient light to 
encourage the growth of the homboos. 


The average cost per acre of teak 
Hill Tracts division, Bengal. 

1st year 
2nd year 
3rd year . . 

4! li year . . 

5t !i year 
6th year , . 

7(1 year .. 
fitli year 
Dili year 
10(h year . . 
lltli year 
12th year .. 

13th year 
14th year 
35th year 
36th year 
37th year 
1 81 h year 
19th year .. 

20th year 
21st year .. 

22rul year 


taungya plantations in the Chittagong 
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. 0 
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. 0 
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o 

0 

. . Nil. 


. 1 

o 

0 

. 0 

1 

0 

. 0 

2 

0 

.. 0 

9 

0 

. 0 

5 

0 

. . Nil. 


. . Nil, 



Total cost — Es. 33 13 0 per aero up 

to the end 
of the 22nd 
year. 


Report of Dehate. - 

Mr. Rainievr/ar . — Before I speak on the subject. I have to state ttyat I have 
been asked to deal with it at very short notice. I believe it was ii’tehded that 
the Coorg representative should move this subject, but he is not present on 
•account of illness. 

The raising of teak plantations has been fairly successful almost from the 
very commencement in all the provinces which have undertaken this work on 
a large scale. As a result of recent investigations, it has been proved that 
to ensure successful stocking of teak plantations, a good and uniform bum and 
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the ii«e of good stumps are essential. If these two items are carefully attended 
to, it can bo expected that a fully stocked plantation will be easily obtained. In 
my opinion, there are some other small matters which require further investiga- 
tion and adoption chiefly on the score of reduction in expenditure. The first 
point I should like to refer to, is the question of weeding of plantations. As 
most of you who are present here know, weeding is a laborious and expensive 
item in the raising of plantations. , My remarks are made mainly with refer- 
ence to plantations raised departmentaily, i.e., where all the operations aro 
conducted, on paid labour. The general practice in Mysore is to havo three 
weedings at fairly equal intervals in the first year of the plantations, two 
weodings in the second year and one in the third year, when if the plantation 
is fully stocked it. is expected that no other expenditure will be required to be 
incurred until thinnings arc to bo carried out. 

The second point which probably requires investigation is the replacement 
of failures. In the first and second years of plantations, if, on account of soil 
conditions or for any other reason, there should be a failure, is it desirable that 
labour and time should be. spent in introducing teak in the second and subse- 
quent year of the plantation 1 Would it not be advantageous to encourage 
other growth in suefi places to obtain a useful mixture 1 1 believe some useiul 
investigation work may be curried out on these two points with a view to stand- 
ardisation and reduction of expenditure. 

One other question that is now pressing for solution is the introduction of 
teak in the so-called deciduous forests where Deudrocalamuu srictus bamboo 
is prevalent. 1 do not think we have very much in the way of record of the 
effect of the small bamboo on the growth of teak plantations. In Mysore 
advantage was taken of bamboos seeding some years ago to introduce teak in 
patches by burning tbe bamboos but our later experience in the last 10 years 
has shown the enormous expense in maintaining these patches. 

Mr. Laurie. — in a note that was sent in I gave a summary of the procedure 
in Madras in three divisions, Nilambur, Wynaad and Amount Stuart (see 
page 200). While conditions in these three areas vary very much, the methods 
adopted arc really very similar. At Nilambur previously, up till about 4 or 5 
years ago, plantations were almost all formed by entire transplanting but since 
then that method lias been almost entirely dropped. It has been found unreli- 
able. A break in the monsoon causes a very large number of failures. Subse- 
quently direct sowing and stump planting were adopted. Direct sowing was 
done more than stump planting up to the lust year or so but there is a tendency 
for stump planting to increase. Stump planting has been practised in places 
for a number of years now and has produced successful plantations. I can give 
no reason for stump planting being done in one division and direct sowing in 
another, but at Mount Stuart entire transplanting is quite out of the question. 
The monsoon is too unreliable and direct sowing was done there for many years 
and did not give satisfactory results. Replacements very often were as much 
as 100 to 130 per cent, in the first year— that is to say that the plants that were 
replaced had to be replaced again — and now only stump planting is done. The 
general tendency, therefore, in the province is to go over to stamp planting. 

Regarding spacing, 6' X 6' is adopted at Nilambur and in the Wynaad. At 
Mount Stuart teak growth is slow and weed conditions are very much worse 
than anywhere else. 44' X 4i' spacing was used for many years and only 
recently have we gone to 6' X 6'. Tn the few 7 years that we have done 
6' X 6' "planting our experience has indicated strongly that we ought to go back 
to 41' X k' espacement because in the second and third years the tending costs, 
creeper cuttings, etc., aro so much higher that they more than counteract the 
extra expense of planting at the closer espacement. There arc strong indica- 
tions that this change, will be necessary but this has only recently boon realised. 
We did some experiments on replacements at Mount Stuart in which casualties 
replaced by stumps in the second year were observed and measured and it was 
found that n very small percentage T think 19 per cent, of the second year’s 
replacements survived and those that did survive did not tako their place in the 
main crop. Now r in Palgliat we have repeated that experiment and there the 
result is entirely the opposite — the percentage of survival there was over SO. 
So it appears that you cannot generalise. The thing has to be done according 
to local conditions. A great advance has been made in the last two years in the 
qnestion of early stump planting of teak. T n all three localities mentioned 
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above we have conducted numerous experiments and an article appeared In the 
Indian Forester on this subject showing that stump planting of teak early In 
April gives the most successful results. In a normal season you can do the 
planting in April and you get very nearly double the height by the next hot 
weather. This last year has been a very good test of that. It has been a very 
severe hot weather. Tu Nilambur they planted their stumps in the first week 
of April and 1 think about 90 per cent, have failed. But they did not get uny 
appreciable rain for a long time after planting. At Mount Stuart stumps wore 
planted in the first two weeks of April. They got about 0.8-in. of rain on the 
16th of April and thereafter only one or two very small showers in the next six 
weeks. The results have been excellent. It is the most successful plantation 
so far made there. Stocking is over 95 per cent, and the plants now average 
nearly 4-fi. in height 6 months after planting. I might mention that at 
Nilambur they planted some more plants about the 20th of April and they were 
very successful, so that it appears that it is quite safe even in the worst seasons 
to plant the stumps from the 15th to the 20th of April. At the last conference 
it was stated that we had had considerable difficulty in regenerating the second 
rotation of plantation teak at Nilambar. The chief point was that we did not 
get a good burn. Regrowth of weeds was very bad and the growth of the teak 
was so slow that there were numerous casualties. Those difficulties seem to 
have disappeared almost entirely. It is rather difficult to state the reason but 
I think it is chiefly due to improved methods of weeding and the use of stumps, 
and now it is actually easier and cheaper to raise a second rotation plantation 
than a first rotation plantation. In a second rotation plantation the saving in 
cost is mainly in the clear felling. There is no bamboo forest, and the clear 
felling costs are very low. The revenue again from soiling the small wood 
more than counteracts any extra expenditure in formation on account of 
weeding which might result from the lack of burn. The bum is very poor in a 
second rotation plantation but we do not mind that. We have found that by 
intensive weeding we are able to get the plants up and they are just as well 
advanced as the firsjt rotation plantations by the end of the first year. In fact 
on the whole i other better. 

A good burn is undoubtedly very beneficial and we like to get a good bum 
if we can, but we find that in places where the burn has been too intense the 
soil has been rendered sterile in some way. After the plantation has grown 
for a few months you can go over it and yon will find places which had had a 
moderate hum where the plants are very healthy indeed but in places with the 
poor burn and also with an excessive burn they are much worse. I think there 
is a good deal to be done in the way of trying to get as even a burn of the right 
intensity over as large a portion of the area as possible. How much expendi- 
ture will bo involved in spreading over the material is a matter which will have 
to be gone into. 

Mr. Waits . — The most important thing to do now is to put all the informa- 
tion together in a form available for provinces. 

Mr. Champion .— This item has been treated rather unkindly in the way of 
covering of the ground before the conference, but with the exception of the 
two important States of Travancore and Mysore which I have quite recently 
visited and collecting the necessary full notes,. we have now up to date reports 
from all provinces on this problem. The obvious features of the reports as a 
whole is one that could easily he foreseen, namely that in different parts teak 
plantation work necessitates different methods. I personally think it is time we 
had a summary because we have many instances of improvements in technique 
and plantation methods being developed fully, in one place and only very slowly 
in another. 

With regard to early planting of stumps we have been told that in most of 
Madras perhaps, and all over Travancore, it is the best method under practi- 
cally all conditions. Other areas are less favourably situated and particularly 
where there is a hot summer, it is risky. We find in the TJ. P. that 'probably 
only one year in 3 or 4 will give good results. 

It therefore appears that the best step for us is to collect all the available 
information on these various developments, with the idea that with this informa- 
tion officers in any part of India can obtain useful suggestions as to methods 
that ought to be tried out for any particular locality. At the same time many 
of the points involved necessitate, for a satisfactory solution, systematic work 
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en the best Hues we Have at our disposal, and ordinarily they involve repetition 
" ' “ ' ’ yews. 

A great deal of teak plantation work from the experimental side is done 
by the divisional officer with or without the collaboration of the research officer. 
But research work done on these lines, valuable as it is, is liable to lead to mis- 
taken conclusions and, therefore, I think it is most important on this subject to 
see that there is close co-operation between divisional officers and the research 
staff. It i« extraordinary how custom has varied from place to place. It is 
also surprising how frequently plantation spacing has come to 6' X ff. Provinces 
which have done 2' X 2' and provinces that have started with one chain by 12 
feet, all seem gradually to work back to that central figure of 6' X 6'. Mr. Laurie 
mentioned the probability that in certain portions of the Madras Presidency 
a closer spaciug would need to be considered, and he gave the ground that it is 
ultimately a question of cost. If we can reduce the nett cost of a plantation, 
by closer spacing, without any concomitant disadvantage, then obviously we 
OQght to do it. And exactly the same thing applies to wide spacing. The usnal 
argument advanced in favour of close spacing is that it cuts down the weeding 
costs and that any subsequent disadvantages can be obviated by early and 
extensive thinning, while wide spacing usually meets with the general objection 
to the shape and form of the teak. That point was investigated in the Java 
experiments and working with spacings such as we have, & X 9' and 
1% X 12', they were strongly opposed even to 9' X 9' because it resulted in more 
or less fluting and bad shape of bole. It is a question which could easily be 
taken up by the research branches and it is one on which we in India have very 
little information. 

The question of replacements of casualties is another interesting one. We 
had two examples quoted of contradictory conclusions which provided another 
good example of the danger of generalising from the experiments carried out 
in one place under one set of circumstances, particularly if it is not under the 
supervision of the research officer. Replacements In the current year are of 
course on a different footing to replacements in later years. 

Mr. Horn fray . — I should like to bring up the question of taungya labour 
with these different methods of sowing and planting m the first year. We have 
chopped and changed a lot in Bengal. Up to 1931 we did direct sowing and we 
gave the cultivator a certain amount of seed. The D. F. 0. in 1931 thought this 
unnecessary expenditure and got the cultivator to take up the method of trans- 
planting. The idea was that he felt that by putting plants in straight away 
he would save expense on filling on account of bad germination of seed. 
Experience showed as in Madras that short droughts may cause heavy casualties 
to the transplants. As to the question of growth, the plants that did survive 
were definitely much bigger than those in the direct sowing but owing to the 
number of in-filling the average growth of the crops was very irregular. An- 
other point was that during the taungya you have only a limited amount of 
labour as a rule and we found that owing to the little transplanting we could 
not get our second and third year weeding done with the labour and these were 
being neglected and a lot of damage done by weeds. With the taimgya method 
labour must not be completely subordinated to need of the department. Solving 
can be completed by the middle of May whereas transplanting cannot be done 
before the end of June and that is exactly the time when the agriculturist wants 
to put down his paddy. Transplanting must actually be done at the only time 
be wants to do his own work. Therefore sowing is preferable. 

Then the question of stumps ; we found that stumps put out in the first 
week of April have dune exoellently and growth for these is best. As regards 
sparing, with anything less than 6' X 6', you get the low branches formed and 
they seem to persist. 

Mr. Smythins. — The subject of teak plantation technique in the United 
Provinces is very important to ns because in the last ten years we have started 
teak plantations and we are lucky to have the experience of the other provinces 
to Mp ua The scale of the work we are doing is indicated by the fact that 
are get 150 maunds of seed every year from Burma, supplemented by seeds 
from oar own plantations. We plant everywhere bv stumps except in tenmgya 
areas. We are trying to fill up areas of sal by putting in teak stumps. Our 
sparing is always X ff, As regards eariy planting we tried that on a pretty 
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extensive scale under various conditions, and we found practically everywhere 
that the poreeniage of success was very small indeed. Although we found that 
tiie growth of those that survived was definitely better, we could not adopt 
this method of early planting owing to the large percentage of casualties and 
we have to go back everywhere to planting at the break of the rains. The 
conditions which we oonsider very important are soil and climate. We have 
tried teak 1 think in every type of soil, but now we are making teak plantations 
on the better quality areas only. As regards second rotation plantation^ we 
have only one case. At Gorakhpur the second rotation plantation was entirely 
natural. The plants came up in millions and crowded the whole area and the 
growth of the second rotation crops promises to be infinitely better than the 
lirst original crops. 

As regards the teak in taungya, our difficulty is that in two years the plants 
are so hign that they interfere with the cultivation and everywhere the culti- 
vators object to being turned out so soon on to a new area. The point about a 
good bum hardly ever arises. If we have a chance of burning we do so, but 
usually there is nothing to bum. One difficulty, of course, we have bad. Even 
as far as Gorakhpur we get exceptional years of severe frost where plants up 
to 25 feet high die. That is liable to happen one year in 8 or 10. 

Mr. Osmaston . — We plant 6' X 6'. We have good plantations, as 
Mr. Champion mentioned just now of 12' by one chain and they are growing Up 
very well now. They are about 30 years old. But we do think that is much too 
far apart. That was a sort of preliminary work when the object was probably 
to cover a large area at as low a cost as possible. We have taungya in Puri, 
where I think the spacing is 6' X 12', and that, I believe, is doing well. And as 
to planting in the shade, there is an interesting experiment (15 months old) 
being carried out in Palamau. The I). F. 0. wants to introduce a more 
valuable species into dry mixed deciduous forest of low value which is being 
worked under copico. So he under plants with teak stumps 18 months before 
the crop is due to be coppiced. So far it has been very promising and the teak 
has come up well in the shade of the dry mixed deciduous forests. And I hope 
when the crop is coppiced the teak will shoot ahead quickly and will not require 
the weeding that would be necessary 'if teak were planted after the standing 
crop was coppiced. 

The only oilier interesting thing we are doing at present is in the Angul 
and Puri divisions. Our costs are rather high in departmental planting being 
about Rs. 35 per acre (including jungle clearing). When done by the taungya 
process, the cost varies from Es. 12 to 19. So to reduce costs we have started 
an experiment of planting turmeric with the teak. It requires a good deal of 
cultivation before you plant the teak. In May to June after the bum the ground 
is ploughed 3 or 4 times before the turmeric is sown. At the break of the rains 
the teak is put in. The turmeric then grows up and reaches a height of 2J feet 
by November, when it dies down. It resprouts in the succeeding rains, and is 
harvested in March of the second year. The approximate cost is about Rs. 60 
an acre in the first year. Including the second year the total cost of formation 
will be 75 to 80 rupees. It is hoped we shall then get a revenue of Rs. 100 an 
acre so Ihere should be a profit if all goes well. 

Mr. Garland . — Our experience in Bombay corresponds closely to that of 
Madras. Stump planting is becoming more and more general. But I do want 
to' bring up one point in connection with the preliminary burning. It seems 
that the soil scientists are still not agreed as to the precise action of . such 
partial sterilisation of the soil. It is, however, generally conceded that soils 
which in a great variety of organic constituents respond best to such treatment. 
This has certainly been our experience. In Kanara where climatic conditions 
result in a climax forest of evergreen type, the results are excellent. But in 
drier areas wo are not absolutely satisfied that this is the best possible method. 
It is expensive and the suggestion has been made that the ordinary practice of 
the agriculturist may be significant in this connection. In areas ■ where one 
burning is completely successful the farmer in adjacent fields invariably 
prepares his seed bed for his crops in exactly the same way bv burning brush- 
wood. But in fhe dry areas he has developed an entirely different technique. 
There he ploughs as early as possible, i e„ in December and January and leaves 
the clods to the action of sun and air, which appears sufficient to restore fertility 
Burning of brushwood is not practised even where ample is available. 
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Record of Fire Protection Results. 

The subject was considered at the instance of the Inspector-General of 
Forests owing 1 to the feeling in some provinces that in view of the extended use 
of departmental controlled burning, the current figures given when reporting 
the success of fire protection measures were liable to be misleading. 

Mr. E. A. Smythies (United Provinces) summarised the reports from all 
provinces and proposed the following resolution which was seconded by 
Mr. H. L. Wright, and passed after a short discussion. 

Resolution on Item 25. 

Resolved that — 

The Inspector-General of Forests be ashed to approach the Government of 
India to allow provinces to modify Code Form 14 and record the results of fire 
protection as they consider most suitable for local conditions, provided that the 
information required by the Inspector-General of Forests for Statement VIII 
of the Annual Return of Statistics relating to Forest Administration in British 
India is given clearly and concisely. 


Summary note by E. A. Smythies, Conservator, Western Circle, United 

Provinces, 

The Chief Conservator of Forests, IT. P., in 1933 suggested to the Inspector- 
General of Forests that (lode form 14 dealing with fire protection should be 
modified to the extent of splitting up each column into two to separate out : — 

(i) areas departmental^ burnt as a form of insurance against worse 
damage, 

(it) areas completely protected. 

The Inspector-General of Forests sent the proposal to all Provinces for 
opinion, and the answers received indicate that all provinces, except Puujab 
and Central Provinces, were neutral or in favour. 

The Chief Conservator of Forests, Pnniab. replied “ Both the Conservators 
and I are not in favour of the proposal. We do not consider that the proposed 
division will give figures of any use or interest. I am not sure what the object 
of the Chief Conservator of Forests. IT. P. is in making the suggestion.” 

The Chief Conservator of Forests, Central Provinces, pointed ont that all 
forests were divided into 3 classes : — 

Class I . — Completely protected, with fire-lines, guide lines and patrols. 

Class II. — Partially protected, by burning along fire lines, roads, ridges, 
grassy maidans in successive stages and allowing the fire to burn 
itself out. Normally no firewafehers. 

Class HI . — Protected by law, but not in practice. 

He thought the proposed sub-division of Code form 14 into “ Areas burnt 
under control ” and “ AreaR protected bv other means ” was not suitable for 
conditions in the Central Provinces, and suggested sub-division into “ Areas 
completely protected ” and “Areas generally protected ”. 

When replies from Provinces had been received, the Tnspeetor-General of 
Forests asked that the opinion of the Silvicultural* Conference should he taken 
on the matter. The Conference liaR therefore 1o come to some decision, should 
Code Form No. 14 be altered and, if so, how ? 
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